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Environmental Monitoring Plan

"The Demonstrationrn of an Advanced Cyclone Coal Combustor, with

Internal Sulfur, Nitrogen, and Ash Control, for the conversion
of a 23 MMBtu.hr Boiler to Coal"

DOE Grant No. DE-FC22-87PC79799
September 22, 1987

1, Project Summary and Introduction

‘Coal Tech Corp. will test a 30 million BTU per hour (MMBtu/hr)
coal fired advanced cyclone combustor on an existing boiler
designed for oil firing with an input heat capacity of about 23
MMBtu/hr. The project will be conducted at the Keeler Boiler
Company plant in Williamsport, Pennsylvania. The project will
be conducted in three distinct phases. Phase I consists pri-
marily of activities involving design and the acquisition of
necessary environmental approvals. During Phase II, Coal Tech
will install standard equipment for handling and feeding
pulverized coal, a conveyor for ash handling, and for the re-
moval of particulate matter from the boiler flue gas. After
installation of this equipment, Coal Tech will perform a 30

hour shakedown test. During PHase III, long term testing will
be conducted. This long period testing will be divided into

two periods of 470 and 400 hours each, The overall test program
is the combination of shakedown and long term testing for a
total of 900 hours. Between specific tests there will be data
analysis and reporting. Upon completion of the test program, the
test equipment will be removed from the test site at Keeler and

a final report will be prepared describing the experience with
testing the advanced cyclone combustor.

The boiler size used in the project is at the low thermal rating
end of the potential market application of the combustor tech-
nology for retrofit to existing boilers. Therefore, the data to

be obtained in the project will apply primarily to the perfor-
mance and durability of the combustor, its auxiliary components,
the fireside parts of the test boiler, and its environmental
performance. This data can then be used in subsequent engineering,
economic, and environmental analyses on the use of this technology
in its major market applications, which are medium to large
industrial boilers and utility boilers. Therefore, while the

project will have an economic component, its primary focus will be
technical and environmental.

As part of Phase I requirements the present Environmental Monitoring
Plan (EMP) was developed from the EMP Outline submitted on March 9,
1987. The guidance used in preparing both the Qutline and the Plan
is the Synthetic Fuels Corporation Final Environmental Monitoring
Plan Guide lines included in the Program Opportunity Notice,
Appendix B - Model Cooperative Agreement, Attachment C - Federal
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Assistance Reporting.

The major objective of the EMP is to provide a detailed description
of Coal Tech's environmental compliance and supplemental monitoring
tasks. This, in turn, would serve to provide operational and
performance data aimed at ensuring that the demonstration project
does not violate applicable enviromental standards and is otherwise
not detrimental to human health or the enviroment. In addition, the
data base generated during this project should be directly applicable
to evaluation of environmental controls used to mitigate problems
related to the technology demonstrated, and also serve in alleviating
enviromental problems associated with the replication of this tech-
nology independent of site specific parameters.

The EMP contains six main sections, viz. Air Emission Monitoring,
Waste Water Effluent Monitoring, Solid Waste Monitoring, Data
Management Program, Data Quality Assurance/Quality Control, and
Appendices. Each of the first three sections listed above, which
address the media impacted by the project, is further subdivided

to provide the requisite detailed descriptions of monitoring
obligations or tasks. Compliance monitoring is that environmental
and health monitoring required by Federal, State, and local
regulatory agencies whereas supplemental monitoring is intended to
provide environmental and health data for unregulated pollutants
emitted from the demonstration project but not included in the
permit -related compliance monitoring. Initially, supplemental
monitoring would serve as a kind of survey or screening to identify
any substances posing environmental hazards. Should any substances
of this nature be found, further monitoring would be detailed.

Owing to the limited environmental impact of this project due to
testing on an existing facility, small project size, and short
test duration, as well as the existence of a substantial data base
related to commercial/industrial coal handling and combustion
practice, all monitoring tasks described below fall into the area
of Source Monitoring. In addition, regulations that apply to safe
working conditions will be maintained. No special monitoring of
the work force is anticipated, with the exception of assuring test
facility operation in accordance with standards appropriate to the
site. The other requirements in the Environmental Monitoring
Guidelines are not applicable to this project.

Appendix I provides details on the combustor/packaged boiler
installation as well as a brief process summary. Appendix II is a
more detailed overview of the process flow stream characteristics,
including emission or discharge points, potential non-planned
release points, monitoring points, and environmental controls on
the unit, The Volume of Environmental Information, previously
issued in response to Appendix J of the PON, is also included as
Appendix III to provide additional information on the project,
locality, and environmental impacts.



2. Air Emission Monitoring:

2.1 Compliance Monitoring

Compliance monitoring requirements are specified by the Pennsylvania

Department of Environmental Resources (PA DER), Bureau of Air Quality
Control. The required compliance monitoring for the site is found in
Sections 123,11, 123.22, and 123.41 of the Department's Rules and

Regulations, wherein the particulate limit is 0.4 1b/MMBtu, the

S02 limit is 4 1b/MMBtu, and the opacity limit is 20%.

Modifications to the facility by the addition of a stack scrubber will
result in compliance on particulate emissions and opacity whereas
limestone injection for sulfur capturé is expected to reduce S02Z below
the compliance limit. Since one of the technical objectives of this
project is to establish performance characteristics of the combustor,
it will be necessary to operate the combustor over a range of para-
metric test variables, some of which will, for brief periods, fall
outside the range of acceptable environmental emissions. With the

exception of these brief test periods, it is planned to operate the
combustor within environmental standards.

The operating permit from the PA DER, Bureau of Air Quality Control,
ig included as Appendix IV.

2.1.1 Monitored Substances

The following list identifies substances to be compliance monitored.
Also given, where applicable, are: sampling procedure, monitoring
site location, frequency of sampling, equipment/analytical method,
duraticn of monitoring task, and measurement sensitivity.

o S02: stack gas will be continuously extracted from either
the stack, at a location of 12 feet from the base,or
from the fan discharge stack on the roof, After
filtering and drying, the gas samples are directed
to a Beckman Model 864 infra red (IR) industrial 502
meter. Measurement sensitivity is about 1% of full
scale or £ 10 ppm out of 1000 ppm. This monitoring
task will continue throughout the project.

o Opacity: a Fire-eye Model FE-5 opacity meter is mounted
in the stack at the 12 ft, location and continuously
records %Z of light transmission reduction with an
accuracy of about * 5% - units. This monitoring
task will also continue throughout the project.

o Smoke Number: a Bacharach smoke number measuring kit is
planned to be used in assessing total stack solids
both before and after the scrubber. Measurement
locations are the same as for S02; sensitivity is
around * 10%7. This measurement will be made
pericodically and/or on an "as needed" basis. As a



cross-check, smoke numbers and opacity should
correlate,

2.2 Supplemental Monitoring

Owing to expected good performance of the combustor/scrubber com-
bination with regard to the particulate standard only one
particulate size measurement, with 10 micron size discrimination,
is planned; (See Appederx-I1I}. s

This supplemental monitoring would consist of an EPA Method 5
traverse of the discharge stack with a cup-filter having a 10 micron
cut-off. This would be performed by a commercial concern special-
izing in this testing. Sampling should be within 57 of isokinetic.

2.3 Additional Monitoring

Besides compliance and supplemental monitoring stack gases to be
additionally monitored are 02, CO, C(C02, NOx, and unburnt
hydrocarbons (HC). These gases will have the same sampling train

and frequency of measurement as S$02 (described in Section 2.1.1.).
Analytical instruments employed are Beckman Models 735, 865 IR,

864 IR, O51A chemiluminacent, and 400 respectively. Stack gas
temperature will also be continucusly measured/recorded by a themocouple

at the 12 ft., location. All monitoring is expected to continue
throughout the project.

3. Waste Water Effluent Monitoring

3.1 Compliance Monitoring

Compliance requirements are specified by the Williamsport Sanitary
Authority, in concurrence with the PA Department of Environmental
Resources, Bureau of Water Quality Control. It is to be noted that
due to the temporary nature of the present project, it is more cost
effective to utilize a single pass water cooling system, than a
recirculation system., The former results in a considerably higher
water utilization rate than would be required in a permanent
commercial installation. As a result, the potential exists for
higher trace element discharges in the present project. Nevertheless,
the compliance requirement for the present test effort will be met.

The necessary permit for water discharge has already been obtained
from the Williamsport Sanitary Authority with the approval of the
Bureau of Water Quality Control of PA DER; see Appendix V.



The following items must be monitored: Total water discharged
into the sanitary system; total suspended solids in discharged
water; the heavy metals, c¢admium, copper, and selenium
suspended in the water; the discharge temperature of the water;
and the PH. The discharge limits are 0.5 1lb of Cd/day, 1 1lb of

Cu/day, 0.1 1b of Se/day, maximum water temperature of I135°F
and 5 pH 9,

The project will utilize approximately 1800 gallons per hour of
city supplied water for cooling the combustor, £for quenching

and solidifying the molten slag and for operating the venturi
scrubber.

The combined waste water stream will be at a temperature of
about 130°F, Since this water directly contacts coal ash or
" slag solids in the stack scrubber and in the quench tank, some

carryover of suspended materials is expected. These materials
are entirely inorganic.

Most of the coal ash (about 80 %), as well as any limestone
added for S0x control, will be rejected from the combustor as
molten slag which becomes a glassy inert material upon water
quenching. Experience with slagging combustors indicates that
over 90 %7 of the slag will be present as large agglomerates with
about 10%Z fines which may be suspended in the quench water. In
addition, the stack scrubber is expected to contribute another
10Z to the solids loading. Thus, at maximum coal slurry and
limestone rates, the suspended solids is estimated to be a
maximum of 33 pounds per hour. When suspended in the 1800
gallons per hour of combines waste water, the suspended solids
concentration is estimated at 2200 mg/l maximum. During test
periods when no limestone is injected (which is a frequent

occurrence) the solids loading is estimated to be about half
this amount.

Based on coal trace element analses and the estimated solids
carryover as neted above, the estimated trace metal carryover
for an eight hour test day would be 0.04, 0.38 and 0.002 1bs
per day for selenium, copper and cadmium, respectively.

The waste water generated will be combined with the Keeler
Boiler Company's sanitary waste and discharged to the Williamsport
Sanitary Authority Central Treatment Plant.

The Central Treatment Plant is a secondary treatment level plant
which utilizes an activated sludge process. The facility is
rated for a maximum flow of 10.5 million gallons per day (MGD).
The daily average flow is typically about 6 to 8 MGD or about
250,000 to 333,000 galleons per hour, Influent and effluent
metal monitoring data provided by the Authority show that the
following concentrations are present in the influent:



Cadmium 0.006 mg/1

Copper 0.143 mg/1
Nickel 0.011 mg/1
Zinc 0.138 mg/1

Based on corresponding effluent data points, the average

removals through the treatment system range from 30 Z for Cadmium
to 80 % for Copper.

In comparison, the trace metals discharged by the project (and
when diluted by the total treatment plant flow) will result
in an increase of 0.0007 mg/l for selenium, 0.0006 mg/1 for
copper and 0.00003 mg/l for cadmium. These increases are not

expected to have any measurable effects on treatment plant
performance,

Increases in temperature and suspended solids are expected to

be no greater than 0.5 F and 33 mg/l, respectively, when fully
diluted by the total influent flow. These increases are also

not expected to result in any effects on treatment plant perform-
ance. However a surcharge of $0.14 per pound of suspended

solids exceeding 200 mg/1 will be charged to Keeler Boiler.

3,.1.1 Monitored Substances

The following list identifies substances to be compliance
monitored. Also given are: sampling procedure, monitoring
site location, frequency of sampling, equipment/anaytical
method, sensitivity and duration of monitoring task where
appropriate.

Total volume of water discharged into the
sanitary sewer system will be measured in
gallons by a standard water meter located
in the feed line to all water circuits.

Total suspended solids in discharged water

will be measured by periodic collection of
samples from the slag quench tank and scrubber
discharge lines (see Appendix II) as directed
by the Williamsport Sanitary Authority (see
Appendix V), It is assumed at present that
solid samples will be collected by periodic
batch sampling into clean containers.

Depending on solids loading this may be a

daily practice until or unless suspended solids
are found to be systematically within a narrow
range and/or are relatively low. Actual solids
collected will be determined gravimetrically on
a daily basis. This monitoring task will
likely continue throughout the project.
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° The heavy metals cadmium, copper, and selenium

will be determined from samples obtained under

the total suspended solids protocol outlined above,.

Samples will be sent to a commercial chemical

testing lab and analyzed for cadmium, copper and

selenium by standard tests, viz. ASTM D3683. If,

as expected, trace heavy metal levels are found

to be well below compliance standards and/or to

be a nearly constant mass fraction of the total

suspended solids for a given coal, then direct

heavy metals compliance monitoring, as described

above, may be discontinued with Authority approval.
° Water discharge temperatures from the slag quench
tank and scrubber discharge lines will be measured
by immersion stem type, bi-metallic dial thermom-
eters and recorded manually about every hour. This
monitoring task will continue throughout the
project,
° Water pH measurements will be made at the slag
quench tank and scrubber discharge lines by using
the Fisher Alkacid Full Range PH kit, These
readings will be manually taken about every hour
until or unless the PH is found to be systematically
within a narrow range and operating conditions are
nearly invariant. In addition, spot checking of PH
by the commercial lab will also be requested.

3.2 Supplemental Monitoring

In addition to the compliance monitoring for cadmium, copper,
and selenium initial samples will also be supplementally
monitored for other trace heavy metals as shown in Appendix VI
as well as carbon, nitrogen, and sulfur. All procedures are
as for compliance monitoring with commercial lab analysis.

4, Solid Waste Monitoring
4.1 Compliance Monitoring

Compliance monitoring requirements are specified by the Resource
Conservation and Recovery Act, and administrated by the PA
Department of Environmental Resources, Bureau of Solid Waste
Management. The pertinent substances that fall under this act
are the leaching potential of heavy metals and cyanide in the
slag, and the cyanide and sulfide reactivity to form gas phase
sulfide and cyanide compounds. The evaluation of compliance

is determined by preparing a Module 1 document in which the
characteristics of the solid waste product are documented,



using laboratory test results as a basis. A sample copy of a
Module 1 form plus instructions are given in Appendix VII.

Since the Coal Tech Combustor is a prototype unit, no slag/
ash solid waste samples are presently available for reactivity
and toxicity testing. Consequently, the samples must be
generated during Phase II shakedown operation. However, as
shown in Appendix VIII, the Bureau of Solid Waste Management
has been notified about this situation and the disposal permit
application process has been initiated.

The limits related to solid waste are: hydrogen sulfide and
hydrogen cyanide gas releases < 500 and <250 mg/kg, respec-
tively, during reactivity testing. Various heavy metal
limits for the EP Toxicity (or leaching) Test are found in
Appendix VI.

QOperation of the combustor at a nominal 23 MMBtu/hr will result
in the generation of about 200 to 400 lb/hr of molten slag. The
slag will be quenched and thus solidified into a glassy
agglomerate which consists of the coal ash and reacted and un-
reacted limestone. All tests and analytical procedures are
performed on slag samples taken at periodic intervals from the
combustor site and analyzed by commercial laboratories. It
should be emphasized that all slag generated will be collected
and stored on site in 20 ton (nominally) dumpsters. Prior to
consignment to an appropriate landfill several representative
samples will be submitted for reactivity and toxicity testing.
This practice can be modified with regard to frequency and
number of samples as required by the PA DER, Bureau of Solid

Waste Management. Some level.of monitoring will be implemented
throughout the project.

In this vein, toxicity tests have been performed by Coal Tech on
slag samples taken from cyclone combustor tests at the Argonne
National Labeorateory. This slag is believed to be more reactive
than the one that will be produced at the Williamsport site
because the former is air quenched while the latter is water
quenched. Nevertheless, the test results showed that no
significant leaching of the heavy metals from the slag into the
liquid leachate occurred. This will have to be corroborated with
slags from the Williamsport site. However, reactivity tests of
slag from the Argonne combustor yielded unsatisfactory results
and no conclusion on this matter can be drawn until the slag from
the Williamsport facility is available for analysis. See
Appendix II for further details,.

4.1.1 Monitored Substances

The following list identifies substances in or potentially in the
slag to be compliance monitored.

—8-



hydrigen sulfide and hydrogen cyanide gas evolution
as per characteristic of reactivity CFR [261.23 (a)
(5¢)]; methods as per EPA-SW-846, second edition,
Section No. 2.1.3; see Appendix IX.

heavy metals in leachate as per EP Toxicity Test
Procedures, EPA-SW-846, Section 2.1.4, Method 1310
{see Appendix X ). Individual metal analysis methods

as per EPA-SW-846 and/or as per Appendix VII
instructions.

dissolved cyanide in leachate as per EP Toxicity Test
Procedures (already referenced as Appendix X) with

cyanide analyzed by method 9010 (see Appendix XI) as
per EPA-SW-846.

4.2 Supplemental Monitoring

As part of the additional monitoring aimed at technical evaluation,

described below, slag samples will be analyzed for carbon, nitrogen,
and sulfur.

4.3 Additional Monitoring

This monitoring includes specification of the slag chemical
composition by standard ASTM Methods on a periodic basis. This
monitoring is expected to be of technical interest only and not
have any impact on environmental/health issues. Specific chemical
compounds will include: silicon dioxide, aluminum oxide,

calcium oxide, iron oxide, potassium and sodium oxides, tin
oxide, magnesium oxide, and total sulfur.
5. Data Quality Assurance/Quality Control

In order to insure technical validity of the environmental
monitoring data obtained during this project the various methods

of sampling, analysis and standards/calibration have been
evaluated.

Qutside of gas species and opacity /smoke number measurements,
which relate to air monitoring, and several of the water
measurements such as flow and temperature, all of the chemical
analytical data for water and solid waste characterization will
be provided by commercial testing laboratories. Besides
adhering to specific ASTM or EPA procedures, as noted earlier,
these labs follow prescribed methods for sample preparation and
blank or standards verification as illustrated in Appendix XII.

As for "in house" air quality measurements, the various analytical
instruments are zeroed and calibrated with certified gases prior
to and during the test. Integrity of the sampling lines is

ensured by periodic back-purging and separate-system oxygen



measurements to detect any leakage. The opacity meter is zeroed
on clean, natural gas firing., Since the meter also provides a
smoke number equivalent of opacity, the accuracy of the manual
Bacharach method can be evaluated by cross-~comparison. Other flow,
weight, pressure, and temperature measurements will be made by
standard industrial or scientific equipment.

6. Data Management Program

Almost all air and water quality compliance and supplemental
monitoring data will be manually recorded on data sheets about
once every hour during actual combustor operation. Stack gas
concentration measurements, including S02, will be recorded
essentially continuously, i.e. every 5-10 minutes, and stored in
an automatic data logger. Opacity and stack gas temperature are
recorded continuously on charts. Two exceptions are stack
particulates, which willbe determined on an "as needed" basis in
consultation with the PA DER, Bureau of Air Quality; and total
suspended solids as well as heavy metals in the discharged water,
which will be collected periodically and sent to a commercial lab
for analysis at a frequency to be determined in consultation with
the Williamsport Sanitary Authority.

Acquisition of monitoring data on solid waste, viz. slag, will, of
necessity, be an intermittant activity since sufficient material,
representative of the bulk of the operation, must be accumulated
prior to submission to a commercial lab for compliance testing.
Based on the characterization of slag samples to be obtained
during Phase II shakedown operation, it will then be possible to
formulate a monitoring schedule in concert with the PA DER, Bureau
of Solid Waste Management. It should be noted, however, that all
solid waste will be collected and stored at the combustor test

site until it has been properly characterized for appropriate
disposal.

A1l data sheets containing any monitoring data will be duplicated
and stored in a permanent file along with data logger printouts
or discs containing stack gas data. Also to be included in this

permanent file are any reports or analyses from commercial labs
regarding compliance testing.

It should be noted that some of the air and solid waste data,
which will to a large extent depend on parametric operation of
the Coal Tech Combustor, will occasionally be in non-compliance
due to baseline operation, i.e. the effects of the various
environmental controls can only be evaluated in reference to

convential "un-controlled" operation. These baseline, possibly
non-compliance, data will be recorded.

Besides baseline operation and data with environmental controls,
e.g. staging, limeston injection, . . any data obtained during
"upset" conditions, e.g. failure of a component, loss of air or
water flow, will be recorded. Since "upset" conditions will almost
certainly automatically secure the fuel and thereby shut down the

-10-



operation, little if any quantitative data of environmental
import is expected. However, these "upsets™, to the extent they
bear on safe operation and technology replication, could be useful
in providing practical operational guidance and as such would be
reported.

Compliance reporting will be made to the Williamsport Sanitary
Authority for water and to the PA DER, Bureau of Air Quality
Control and Solid Waste Management, Exact reporting protocal

and frequency have not yet been determined, however, copies of
all compliance reports during the prior quarter will be appended
to the Quarterly Reports to DOE, These reports will also include
any change of compliance status including terms of the permit or
violation notices. As with the Quarterly Reports, the Annual
Report will conform with the guidelines given in the Federal
Register, Vol. 48, No. 199, Gct. 13, 1983, P. 46684,
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APPENDIX "I"
DESCRIPTION OF THE COMBUSTOR/BOILER INSTALLATION AND PROCESS SUMMARY

Figure Al.l is a schematic diagram of the air cooled cyclone combustor.
Figure Al.2 1s an engineering drawing {with some details deleted} of the side
and end view of the combustor installed on the 23 MMBTU/hr Keeler boiler. The
figure also shows a plot plan of the combustor installation in the boiler
house. Figure AL.3 is a layout of the buldings and grounds. Enclosed at the end
of this Appendix is a Keeler/Dorr-Oliver commercial bulletin which describes on
page four the DS-17.5 boiler being used. To-date the unit has been installed

and operated for over 40 hours on coal water slurry fuel and pilot gas fuel.

Pulverized coal and combustiom air are injected in the cyclone combustor
at up to 2! MMBTU/hr thermal input. The combustor operates fuel rich for 502
and NOx control, and final {tertiary)} combustion air is injected directly

into the boiler. In additioun, various quantities of limestone are injected into

the combustor for 802 control.

Coal slag and spent limestone sorbent are liquified in the combustor. Most
{80-90%) of the slag mixture is drained into a water quenched tank for
subsequent disposal at a landfill. It is anticipated that up to 100 hours of
operation will be required before sufficient solid waste is generated for
removal to the landfill. Samples from the slag will be subjected to analysis
to determine compliance with solid waste disposal regulations. The balance of
the slag/spent sorbent particles will be conveyed through the boiler to the
stack, where they will pass through a venturi type wet scrubber which will
remove sufficient particles to meet particulate emission regulatioms. The stack

gas will also be sampled on a regular basis for compliance with air emissions

regulations.

Various parts of the combustor are water cooled. This cooling water, as
well as the slag quench water, and the water from the venturi scrubber will be
discharged in the sanitary drains at the test site. The water discharge will be
tested periodically for compliance with the thermal, suspended solids, and

heavy metal trace elements standards and regulations of the Sapitary Authority.

13
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Keeler

Dorr-Oliver .

Engineers and purchasers experi-
enced in boiler design recognize the
importance of obtaining a reliable
unit that is highly efficient and
requires ¢ minimum of maintenance.
To meet this need, Keeler/Dom-Oliver,
one of the leaders in the design and
fabrication of industrial, commercial
ond institutional water tube boilers,
has available a package boiler with
the most advanced design doubie
casing. This double casing design
was developed to prolong casing
life when firing high-sulfur-content
fuet cil in @ pressurized furnace.

The K/D-O “DS" unit is designed
with a 10 gauge steel. seal-welded
inner casing to minimize casing
corrosion. The inner casing is
maintained necr boiler-saturated
steam temperature by placing it
behind and agginst tangent outer
wall tubes, thereby maintaining the
metal temperature above the dew
point of the combustfion gases. This
eliminates condensation of the
cormbustion gases and resultant
ottack due to the formation of
suiphuric acid. Three inches of
1000°F. mineral wool blanket
insulation is placed over this inner
casing and 12 gauge steel outer
‘casing is then installed over the
insulation,

If you are considering the
purchase of a package boiler and
are concemed about casing
corrosion, you cannot afford to
overtook the many advantages that
the K/D-O “DS” construction has to
offer. The K/D-O “DS” casing is not

welded to the tubes in any way,
resulting in ease of inspection,
maintenance and repair. The design
eliminates the necessity of removing
the cuter casing and insulation o
locate or repair a gas leak at the
seal weid of the inner casing. The
convenient rugged double casing
panels can be removed if necessary
and reused. The design provides for
expansion and confraction of the
inner and outer casing without over-
heating, cracking or waming.
Casings are factory-tested at 15
inches water gauge. Weather-tight
design is available for outdoor
instailation. K/D-O does not weld
fubes to each other or use widely
spaced tubes with steel bars or fins
welded together, providing ease of
inspection, repair and mainfenance.
Boiler downtime will be held to a
minimum with the K/D-O “DS” unit.
The design is ugged and
economical.

The "DS” unit is a compietely
pdckaged steam generator
requiring only field service
connections of fuel, water, steam
and electricity. A flat concrete slab
foundation and @ short vent stack
minimize field-installation costs.

Look over the availabte casing
designs — compare — ang you will
agree that the K/D-O type “DS”
design is best. We will provide the
location of a K/D-O "DS” package
boiler installation for you to visit and
observe a unit in operation. We
would like to add your name to our
long list of satisfied customers.



Oufsfanding Features

of DS Casing Design Include:

J 10 gauge inner and 12 gauge
outer steel casing with 3 inches of
1000°F. Minerai Wool Blanket
Insutation.

£7 10 gauge inner casing mdintained
near steam temperature by 2-inch
tangent fubeas 1o eliminate
comosion.

O Quter casing and insuiation need
not be disturbed to locate and
repair leak arf seqi weld of inner
casing.

7 Double casing panels can be
removed and reused.

A Complete Moderrmr Package |

The K/D-O DS package unit is completely factory-
assembled including fully integrated firing equipment,
combustion and safety controls to provide reliability,
and efficient operation. All you expect from a company
that has specialized in building boilers for over a century.

Complete responsibility ana guaranteed satisfaction
are assured with the latest water tube design and a wide
selection of top qualtity fuel burning systems fo meef

individual job requirements.

Additional Fealures

£7 Oil — gas or combingtion finng
7 Standard Capacities 7500 lbs. to
100.000 ibs. per hour

{7 Standard Design Pressures — 200-
750 psig. '

£7 Al fubes uniform digmeter
throughout

7 Integral supemeaters 1o 750°F.

0 fconomizers and air heatears
available

7 Complies with Military Specifications

£7 Available with fumace on RH or LH
side

{7 Firing equiprment and conirols by
Faber and other leading
manufacturers

47 Air test can be applied to inner
casing fo prove tightness without
disturbing outer casing or
insulation.

(7 15-inch water gouge shop air test
proves casing tightness prior to
shipment.

7 Inner or outer casing is not
attached 1o tubes N any manner.

O Simplified - most local shops can
remove and install casing panels.

O High efficiencies

7 Equipped with top quality steam
and water timmings

0 Weathemroof casings available
O Steel Stub Stacks available

7 Simpticity of rigging by lifting iugs
from steam drnum without need of
special frame

O Tangent fumace Tubes provide
maore risers than other designs
resulfing in improved circuiation
and lower rube metal temperature

£J More lineai feet of water cooling
tubes than any other design for
cooling target wall — 70%
coverage with 2" bare tubes

0 Heavy inner and outer flanged
casing plus channe! reinforcing
miakes 0S casing the most rugged
design available.

7 DS casing design provides easy
access to boiler tubes.

7 DS design assures longer casing life
with reduced maintenance.

7 Doupble casing instatled under floor
fupes.

O Heavy steet pigtes cover the entire
front and rear of units — %" front —
%’ reqr.

7 Drum heads extend beyond
casing for inspection

T Unit is completely drainable

O Two observation doors for viewing
entire fumace

L7 Stable woter level throughout
varying load conditions

&7 Units can be assembled at site if
field congitions pronipit shipping
assermbled

{7 Standard field-erected unifs
availabie — from 80.000 to 175.000
Ibs. per hour with 8 and 10’ wide
fumaces

J Units have in-line tubes and wide
and namow space fof tube
ramoval



Table of Standard Size Dimensions and Wei

-O “DS” Package Steam Generators

ghts for

g HENTING SUEFACE ! OVERALL DIMENSIONS How L
e | & W () ) o )
nation | Steam/Hr. | Tolol | ASMA |Fumace A ] c D Do | Dia | Dia | Dia. | Dia | Dia | Ibs
) @ ) V&'tll'!;

(D531 | 7500 | 154111224 | 230| 97% | 9w | WsW | 9aw | 50 | 3 |2 | & | 1w | 1% | 18" (2900
D582 | 10000 ;1727 | 1372 | 260 | 7%« | 101w | 15w | vaw | 507 | 36" | 24" | 2 | 1w | 4% | 207 | 31000
DS83 | 12500 |'9ad 115491 961 M | 12 | WS | 94w | 507 | 3¢ | 24" | & | 1w | 1% | 22 133800
D15 | 15000 ' 2170 | 1730 | 370 | 108% | 108% | 126" | w06 | 0 | 3& |24 | 5 | 1w | 1% | 24 |a5800
DS175 | 17500 | 2430 [ 1945 | 415 | vraw | mow | we | we | ev o |2 |5 w1 0w oo
DS20 | 20000 | 2660 | 2130 | 460 | 128 | 122w | 126" | 106" | o0 | 3¢ | o2 | & | e | e | 2 la0s00
DS225 | 22500 128752300 | 505 | 138% | 13w | 26" | 106" | &0 | 3¢ |24 | & | 1% | 1% | 2o 143000
D925 | 25000 | 3130 | 2510 | S50 | wewr | mow | 12¢° | 106 | &0 |3 |2 | & ) 1w | e | 30" 2550
DS275 | 27500 | 3360|2690 | 595 [ 1589 | 15w | 1o | we | e0 | ok |or | & [ |1 e laaso
OS30 | 30000 ;3240|2595 | 625} 8% | wow | 136 | o | sere | 36 |2 | & | 2 | 1% ] 33 150000
DS35 | 35000 | 3780 13040 | 735 | 158%" | 1624 | 136" | 10" | sop |36 |24 | & | 2 | v | 36 54000
0S40 | 40000 14310 13470 | 8451 178% | 172w | 136 | 10" | g | 3¢ |24 | & | = | 1% | a0 58000
DS45 | 45000 | 486513925 | 9551 198% | 192% | 3¢ | 10 | s6h | 3 |24 | & 2w | 1% | 42 Jesooo
D90 | 50000 | 5365 | 4325 | 1068 | ot8w' | o1ow | 136' | 10| sepw | 36 |24 | & | 2w | s | 4 |69500]
DSSS | SS000 | 5925 | 4785 | 1175 | 238" | 232w | & | wO" | sefe | 36 |24 | & | 2% | e | 4o 74500
D360 | cOO0 | S48 |S2dp | 1288 | 258w | osow' | 13&r | mO" | sy | a&" | oa | 107 | 2 | 1 | 48 [80000.
D95 | 85000 | 7025 5680 | 100 | 278 | a7ow | 138" | MU"_ | sepw | 35 | o | 1 | 3 | 2 | 4o |6ss0q]
OS70 | 70000 | 7525 | 6085 | 1525 | 298 | 292% | 136" | o | eepw | 36 |22 100 | & | 2 | 80" 190000
D575 75000 | 8085 | 6540 | 1620 | 318%” 31" 2%" 146" Mo &§'6)w” a0 ] o3 2 | 50 |96000 i
OS10-17] S0000 | 4580 [ 3742 | 815 | 179% | 173w | 139 | 20 | 68 |4z |30 | & |27 | > | 4 156000
OST0181 S0000 | 5737 | 49 | 10%0 | 219% | ovaw | 3y | 20 | se | ar | a0 | o | 2w | 2 | a7 Jeaom0
DS10-19) 70000 | 6897 | 5687 | 1250 | 2510%" | 254w | w9 | 1200 | e& a4z law |0 | & | 2 | 50 180000 ]
DS10-201 80000 | 8048 | 8606 | 1485 | 291%" | 295%" | 139 | 1200 | o6 |4z (o | 100 | & | 2 | 57 192000
DS10-21 | 90000 | 8629 | 7087 | 1570 | attwe | avsw | we | o | se | o o 5 |5 e 98000 |
0$-10-22 100000 | 9775 | 8032 [ 179 | 360%" | asew’ | 13" | 1200 | s Jar oo |1 | 3 | 20 |59 Moo

I} Capacmes based on 150 psig operaung pressure and 212°F. feed water

temperature.

2} Total Circumferential Surface of afl tubes
3} Totai Circumferenual Surface in Convection Surface and flat projected area

N Radiant Secrion,

Boilers wili be stamped with ABMA & ASME heaung surface. Safety
Valves wiil be selected on same basys,



A 100.000 1b. per hr. Type DS baller for shipment
to q distiller in Scotland.

Two 80,000 1b. per hour Type DS boiiers for g large

tobacco procassing piant.

A 40,000 Ib. per hour Type DS beiler ready for

shipment 10 an auromoebile manufacturing facility.
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You can depend on a K/D-O Boiler for the
most modern, efficient equipment for
industrial, institutional or educational
buiidings. Whether it's a gas or oil unit,

a K/D-O Boiler will give you top performance,
low-cost steam and operating economy.
Contact us for your nearest sales
represenfative for complete details on a
K/D-Q instaliation.
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water gauge.

stearn and water fimmings.

Type DS boiter, showing factory-piped

:
8
2
5
m
2
.
F
8
2
8

Testing casing of Type OS boiler to 15"

Type DS boller showing target wall
water cooling and fumacs floor tile,

R el LRLI

Installing tubes in Type DS package boiler.
Type DS boiler showing armrangernent
Type DS boiler showing unique double casing.




A 40,000 Ib. per nour unit instailed in research
laborgtorny of Building materiais manutacturer.

Two of three 18.000 Ibs. per hour units for
a Midwest hospital.

Typical Applications

J Continuous processing plants such
Qs chemical, textile, pulp and
paper. refining and brewenes

£7 Manutacturing and assembty
planfs such as qutomative, tire,
fumiture and ather fabricated

Two 44,000 Ib. per hour units prodﬁcing fora
Southwestem university.

for space project.

£ Hospitals, universities, hotels,
prisons. military facilities and other
institutions

O Cogenerators



Fuel buming equipment is
engineered to suit individual
job reguirements and all
sysfems are compietely
designed, fabricated and

. tested by our Faber Bumer
Departrment, This provides a
fully integrated boiler-burmer-
control unit insuring that all
components of boiler-fuel
buming systems are
compatible, resulting in
reliatle singie source
responsibility.

i ':\_.,M R A et

Portial view of manutacturing facitities.

7 Rully packaged and shop-installed
on boiler.

L7 Steam atomizing, air atomizing
and mechanical atomizing oil
bumers available.

T Ring type gas bumers with Stainiess
Steel jets 10 insure stable flame,
optimum fuel-air ratios and
maximum tumdown. Gun and
spud type gas bumers availabie.

{7 Uni-directionqi air registers on

smalier units to 40,000 Ibs. per hour.
Larger unifs have compound air
reqisters.

7 Singte burner units up to 125.000
Ibs. per hour.

L7 Units under 40,000 pph use single
qir zone; over 40,000 pph use duat.
All vanes adjustable for cw or cow
rotation with single lever.

[ Heavy-duty steel plate wind-box

consttuction.%” roof, reinforced.
Bottorn and sides 14",

T Forced draft fan speed — 1750
RPM standeard, insuring quiet
operation and low maintenance.

{7 Boiler controls are front-mounted or
in frée-standing panei.

O 8:1 standard tumdowni-ait filng.
7 101 standara fumdown-gaos firng.
£ 30:1 special umdown bumer.

7 Wide choice of combustion
controls and insfruments to suit
individuat job requirements.

O Oil-gas or combination units
available for conversion of axisting
boller units,

7 Package type fuel oil pumping.
heating and straining sets.

7 Custom bumer units availabie to
bum a wide range of special fuels.

O Low NO, bumer technology proven
in Califomia.

£7 Stendard designs meet (Rl and FM
requirements for safety. Others fo
sult are availagbie,

K/D-O designs and builds ¢ variety of
water tube boilers and is one of the
oldest and most reliable water tube
boiler manufacturers in Americq. K/D-C
has faithfully served industry, institutions,
utilities and govermment for more than
century. K/D-O quality and service are
known the world over. K/D-O workman-
ship, engineering and service are the

best in the water tube boiler inclustry: Yo |
are invited Yo visit our office and plant at
Williamsport to inspect our facilities an
discuss your boiler reQuirements.

Sales Representatives In All Major Locations

Keeler



APPENDIX II
DETAILED PROCESS AND MONITCRING DESCRIPTION

Figure AII.l is a block flow diagram illustrating the liquid,solid, and
gaseous effluent streams in relation to the various process flow streams and
components. Also shown are the sampling point locations to be used in compli-
ance and supplemental monitoring. The monitoring procedure to be implemented is
based on Coal Tech's study of the applicable regulations as well as discussions

with officials of the Williamsport Office of the PA Department of Environmental
Resources.

“he combustor operates as follows: Pulverized coal and combustion air are
injécted in the cyclone combustor at up to 21 MMBTU/hr thermal input. The com-
bustor operates fuel rich for SO2 and NOx control, and final {tertiary} com-
bustion air is injected directly into the boiler. In addition, various quanti-

ties of limestone are injected into the combustor for 802 control.

Coal slag and spent limestone sorbent are liquified in the combustor. Most
{80-90%} of the slag mixture is drained into a water quench tank for subse-
quent disposal at a landfill. The balance of the slag/spent sorbent particles
is conveyed through the boiler to the stack, where it will pass through a ven-
turi type wet scrubber which will remove sufficient particles to wmeet particu-
late emission regulations. Gas sample ports in the stack, both before and after

the scrubber, connect to gas analysis instruments located in a facility adja-

cent to the boiler house.

The main ceramic liner of the combustor is air cooled and the cooling air
is used to produce swirling combustion air in the combustor. Other parts of the
combustor are water cooled. This cooling water, as well as the slag quench wa-
ter, and the water discharged by the venturi scrubber are all collected in a
slag tank located beneath the combustor from which it is discharged in a sanita-
ry drain at the test site. The water discharge will be tested periodically for
compliance with the thermal, suspended solids, and heavy metal trace elements

standards and regulations of the Sanitary Authority.

Washed coal will be delivered by PA Power & Light Co trucks to a pulveriza-
tion company located within 20 miles of Williamsport. The pulverized coal will

delivered in the latter company's 20 ton pneumatic truck trailers which will re-
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main at the Keeler site until empty. A blower located on the truck will convey
the coal to a 5 ton storage bin. At the anticipated maximum rate of coal
consumption of 0.9 tons/hr, the bin capacity is sufficient for over 5 hours of
operation, a time sufficient to pick up the empty trailer, refill it at the pul-

verization site with 20 tons of coal and return it to Keeler before the fuel is
depleted in the bin.

The bin is located adjacent to the boiler house. The bin contains a self
cleaning dust collector for use during filling operations, and level indicators
to control the filling. It also contains an explosion disc and an access
manhole. The coal drops through a rotary valve to a smaller storage bin located
above a screw feeder which meters the coal feed rate to the combustor. The coal
is entrained in an eductor for delivery to the combustor. During bin refilling,
attention will be given to the baghouse operation, as this is a potential
non-planned release point for powedered coal due to leaks or bag perforation.

In the event of such an upset, filling operations will be suspended until the
problem is corrected.

The facility is currently equipped with a limestone feed system consisting
of a 750 1lb capacity bin,and a screw feeder with a numerically controlled feed
rate adjustable from 50 to 1000 1lb/hr feed rate. The limestone pneumatic feed
system is being equipped with a smaller scale version of the coal feed eductor
and flow splitter assembly to operate the limestone feed. In addition, a level
indicator will be added to the bin, Venting of air used to refill the bin will

be to the stack of the boiler, so that the limestone dust is removed by the
stack scrubber.

With 2% sulfur coal, which will be used for the bulk of the test effort,
the maximum limestone feed rate will be 340 lb/hr. During refilling of the bin,
a manual valve located between the bin and the hopper above the screw feeder
will be closed. The limestone will be emptied from 50 lb bags into a funnel
which will feed into a air driven eductor. The small bin above the screw has

sufficient capacity to maintain the feed rate during filling operation.

The local particulate emission standard is 0.4 1b/MMBTU. It can be met by

the combined particle retention of the cyclone combustor and a venturi

scrubber.
18



It was found in a published source that the particle exhaust from a
recently operated cyclone combustor was measured to be 21% by weight below 0.5
microns and an additional 14% by weight between 0.5 and 1 microns. The particle
retention in the c¢yclone combustor as reported for the same combustor was as
high as 94%. Other data obtained verbally from DOE indicated that the stack
particles from a c¢yclone combustor had a cos distribution with only 10Z by
weight below | micron. Also a review of the particle retentions in cyclone
combustors used in the MHD program suggested particle retentions in the 80% to
the low 90% range. Cyclone combustors generally have a lower limit of 10
microns in particle retention capability. Since the particle retention
efficiency of a scrubber for coarse particles is over 99% for particles above
several microns, even with only several inches of H20 pressure drop in the
scrubber venturi throat, the exact particle collection efficiency of the

cyclone combustor is not critical and a nominal value of 85X has been used in

the scrubber selection

The scrubber manufacturer has a proprietary computer code for analyzing
the particle retention of its scrubber. The calculations indicated that
scrubber pressure drops in the range of 5 to 20 inches of H20 would meet the
0.4 1b/MMBTU emission standard. Our analysis showed that the lower pressure
drop was based on the coarser particle size distribution {i.e 102< 1 microm}.
Using the finer size distribution results in a pressure drop of 15 to 20 "
Hzo with the variation depending on the specific scrubber design. The unit

that we have purchased requires a 15 inch pressure drop to meet the emission

standard.

The nominal slag rejection rate into the slag tank will be about 350 lb/hr
for the 2% sulfur coal with limestone injection. This quantity is insufficient
to warrant the use of an automated slag removal system. Instead a prefabricated
steel mesh slag conveyor will be placed inside the slag tank to remove the
quenched slag to a dumpster located next to the slag tank. This dumpster will
be rolled to another large 17-20 ton capacity dumpster to be located in the
parking lot adjacent to the boiler house. A fork lift truck will be used to
empty the small dumpster. When the large dumpster is filled it will be removed

by an outside contractor to an approved landfill.
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It is planned to monitor the stack gas emissions for NO_ and 802
concentration on a continuous basis throughout the test effort. To accomplish
this,the extensive gas diagnostic equipment located at the Keeler Company's
Fluidized Bed Boiler Test Facility, which is located adjacent to the 23
MMBTU/hr boiler, will be used. This equipment is already connected to the stack
of the 23 MMBTU/hr boiler and it was us;d in the recently completed short
duration combustor tests with coal water slurry fuel. The availability of this
equipment represents a major upgrading in diagnostic equipment available to the
project. The S0, emission standards of 4 1b/MMBTU will be met with the 2%
sulfur content coal to be used in the test effort. There is no standard for
NO emissions.Therefore, the planned use of limestone injection for s0,
conFrol and staged combustion for NOx control will be aimed at meeting the
New Source Performance Standards for both 502 and NOx. As shown in figure
AII.l1, gas samples can be extracted either before or after the scrubber. This
diagnostic approach is necessary to decouple the environmental control effects
of the combustor and scrubber. In addition to gaseous combustion speacies

measurements at these locations, periodic smoke number and/or opacity readings

will alsa be obtained.

As noted the emission standard for particulates is 0.4 1b/MMBTU. To meet
this standard, the cyclone combustor will remove between 80 and 94X of the coal
ash. The balance will be removed with a high pressure venturi water spray
scrubber which is currently being installed on the stack. Particulate standards
will be attainable by combustor/boiler slag retentionm, in combination with the
scrubber. Therefore, only one EPA Method 5 iso~kinetic measurement of
particulates discharged to the atmsophere is planned as a supplemental
monitoring task. Efforts will also be made to include a small particle size
determination during the particulate measurement by using a cup filter with a
10 micron cut-off. Although additional particulate measurements giving total
mass rate and size, both before and after the scrubber, would be of technical
interest, the high cost (about $5000 for two samples in a one day period} of
performing this task by using a commercial testing concern is prohibitive for

the present project and it will not be considered.

The water wastes generated from cooling of the liquid coal slag and from
particle capture in the wet scrubber will be discharged into the Williamsport
Sanitary Authority's system. The following items will be monitored at periodic

intervals: Cumulative water discharge, total suspended solids, trace heavy me-
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tals, water temperature, water pH, and water discharge temperature. The
suspended solids and heavy metal concentration will be analyzed by a commercial
testing laboratory. Based on preliminary tests performed on solid slags gene-
rated in a 7 MMBTU/hr slagging cyclone combustor, which was tested for Coal

Tech at the Argonne National Laboratory under a DOE Contract completed on Decem-
ber 31,1986, it is anticipated that the heavy metal concentration will be below
the standards set by the Authority. In addition, the planned water discharge
rate of about 1800 gal/hr is sufficiently low to meet the other standards set

by the Authority. Continuous measurements of the water flow rate and water
discharge temperature will be made. The supended solids and heavy metal

concentrations will be sampled periodically and analyzed by a commercial

testing laboratory.

The solid coal slag and the sulfur bearing solid sorbent will be collected
in the water filled slag tank located beneath the combustor and stored at the
test site until sufficient material is collected, {about 17 tons), after which
it will be disposed at the nearest approved landfill. In order to determine the

the appropriate waste disposal site, a series of tests on the specific solid

waste generated by the combustor must be made.

It should be emphasized that the objective of the project is to identify
and operate within an envelope of conditions conducive to good enviromental
performance vis-avis the impacted media. Since the project is developmental,
occasional operational excursions are expected to result in some effluent
smaples being out of environmental specifications. However, it is anticipated
that the average bulk material will be within the standards. In order to fully
characterize the solid waste generated, in terms of compliance and supplemental
monitoring requirements, up to 17 to 20 tons of this material will be collected
during Phase II and early in Phase III. This material will be stored on site.
After sufficient material has been collected to assure a representative
sampling procedure, the appropriate characterization tests outlined in
Appendices IX to XI will be performed. The results of these tests will be used

to apply for the solid waste disposal permit to PA DER.

Specifically, the following major substances will be monitored: Hydrogen
sulfide and hydrogen cyanide gas evolution using EPA specified reactivity test

procedures; heavy metals leaching from the solid using EPA test procedures; and

dissolved cyanide in the leachate,
21



The above tests will be performed by a commercial test laboratory one or
more times during the short duration Phase 2 test effort, and subsequently at

random intervals during the Phase 3 long duration test effort.

An analysis of the leachate for the above substances was made with the
slag collected in the previously cited Argonne combustor tests. The results
showed that metals do not leach out of the slag. However, the slag in those
tests was air quenched while in the present combustor they are water quenched.
This changes the nature of the chemical bond in the solids and the reactivity
of the solid waste must be determined from the Phase 2 tests. {In the recently
completed coal water slurry combustor tests, the duration of limestone injec-
tion in the combustor was too short to allow the collection of sufficient slag
for analysis.} Since two different coals, as well as a range of sorbent injec-
tion levels will be used, it is anticipated that periodic solid waste reactivi-

ty tests will be performed to developed a representative data base.

It is also important to note irrespective of the solid waste analytical re-
sults, this waste can be disposed at an appropriate site, Even if the slag does
not meet the conditions for disposal at a local landfill, it will still be pos-
sible to dispose of the material at an landfill approved to accept for example
hazardous material. Thus solid waste disposal is not a barrier problem for the
implementation of this project. Of course in the unlikely event that the solid

waste will require special disposal, it could reflect unfavorably on the econo-

mics of this technology.
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APPENDIX ITI

VOLUME
OFf
ENVIRONMENTAL INFORMATION

for the

Demonstration of an Advanced Cyclone Coal Combustor
with
Internal Sulfur, Nitrogen and Ash Control
' for the
Conversion of a 23 MMBtu/Hour Boiler to Coal

Sponsored Dy:
Coal Tech, Inc.

Pennsylvania Energy Development Authority
Pennsylvania Power & Light Company

24



B.

TABLE OF CONTENTS

Section Page
. DESCRIPTION OF PROPOSED ACTION ﬁ 1
DESCRIPTION OF PROPOSED PROJECT o 1
1. Purpose, Objectives and Need for the Project 1
2. Project Phasing and Timing 2
‘3. Environmental Approvals 4
. SITE DESCRIPTION : 4
1. Geographical Location 4
2. Eiisting Air Quality 4
3. Existing Infrastructure and Services 5
4, Existing Facilities 6
POTENTIAL ENVIRONMENTAL IMPACTS 6
l. Construction Phase 6
2. Operation Phase 6
a) Air Emissions 6
b) Liquid Wastes 7
c) Solid Wastes 9
ENVIRONMENTAL MONITORING 9

. MEASURES PROPOSED TO MITIGATE ADVERSE

ENVIRONMENTAL EFFECTS 10

Appendix A - Environmental Approvals Obtained

25



DESCRIPTION OF PRQPOSED ACTION

The United States Department of Energy (DOE) is proposing to
enter into a cooperative agreement to conduct a cost shared
Clean Coal Technology project to demonstrate the commercial
feasibility of the technology for future applications, This
proposed agreement is between DOE and Coal Tech, In¢c, for the
purpose of undertaking the project entitled “Demonstration of
an Advanced Cyclone Coal Combustor with Internal Sulfur,
Nitrogen, and Ash Control for the Conversion of a 23
MMBtu/Hour Boiler to Coal." Cost sharing participation with
DOE will be Coal Tech, Inc., Pennsylvania Energy Development
Authority, and Pennsylvania Power & Light Company.

The total estimated cost of the project is estimated to be
about $800,000, of which DOE will fund 50 percent. This
endeavor is founded on the support and stimulation of the
public purpose as specifically authorized by federal statute
P.L. 99-~190 entitled "An Act Making Appropriations for the
Oepartment of the Interior and Related Agencies for the Fiscal
Year Ending September 30, 1986, and for Qther Agencies."

DESCRIPTION OF PROPOSED PROJECT

Coal Tech, Inc., will test a 30 million BTU per hour (MMBtu/hr)
coal fired advanced cycione combustor on an existing boiler
designed for oil firing with an input heat capacity of about
23 MMBtu/hr., The project will be conducted at the Keeler
Boiler Company plant in Williamsport, Pennsylvania., The
project will be conducted in three distinct phases. Phase |
consists primarily of activities involving design and the
acquisition of necessary environmental approvals. QOuring
Phase [I, Coal Tech will install standard equipment for
handling and feeding pulverized coal, a conveyor for slag
handling, and for the removal of particulate matter from the
boiler flue gas. After installation of this equipment, Coal
Tech will perform a 30 hour shakedown test. During Phase III,
long term testing will be conducted., This long period testing
will be divided into two periods of 470 and 400 hours each.
The overall test program is the combination of shakedown and
long term testing for a total of 900 hours. Between specific
tests there will be data analysis and reporting. Upon
completion of the test program, test equipment will be removed
from the test site at Keeler and a final report will be
prepared describing the experience with testing the advanced
cyclone combustor,

1, Purpose, Objectives and Need for the Project

This activity is being undertaken in furtherance of the D0E
mission because the project involves the testing and
utiiization of U.S. coals that are high in suifur and known
for their siagging behavior. The activity also undertakes
the long overdue testing and demonstration of a new
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advanced combustor. If successful, this project will also
make high sulfur U.S. coals more useful and in doing so may
reduce U.S. dependence on foreign oil.

The specific objectives of the project are to:

-Demonstrat: hat 70 to 90 percentfof the potential sulfur
oxide emiss:ons from the combustion of a 2 to 4 percent
sulfur coal can be picked-up in the combustor by a sorbent,.

-Demonstrate that 90 to 95 percent of the ash contained in
the feed coal plus the sorbent used for S02 pickup can be
discharged from the combustor as a low viscosity slag
“efore it enters the boiler. (This will have the dual
advantages of reducing fouling, slagging, and corrosion
within the boiler and also reducing the capital
requirements for particulate cleanup equipment before flue
gases enter the stack for atmospheric discharge.)

-0emonstrate on a commercial scale that nitrogen oxide
emissions can be reduced to 100 ppm, or less, through fuel
and air staging.

-Prove that this advanced combustor has a durability in
excess of 1,000 hours of on-stream, steady state
operations with frequent intermittent start-ups and
shutdowns.

-Develop the knowledge that this combustor is compatible
with existing boilers, has a high turndown ratio, and will
have the potential of bringing some existing boilers
closer to meeting New Source Performance Standards
economically.

Project Phasing and Timing
A11 work to be performed under the proposed agreement will
;e divided into three phases. Those phases, and their
expected durations are:

Phase I Design and Permitting (3 months)

Phase 11 Construction and Startup (5 months)

“Phase Il Operation, Data Collection, Reporting,
: and Disposition (18 months)

Overall program length is twenty-four months with a two-
month overlap between Phases I and II. Fiqure 1 provides a
graphic display of the time periods currently established
for the project.
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Environmental Approvals

The environmental effects of project operation are’
discussed fully in Section 0. As noted the project will
result in the emission of air comtaminants typical of
fossil fuel combustion which include oxides of sulfur and
nitrogen and particulates. Therefore, operation of the
facility will require a State (of Pennsylvania) Plan
Approval. A temporary approval has already been obtained to
conduct 40 hours of parametric testing (5 days of 8 hours
duration) to obtain more detailed information for the
formal application. A copy of this approval is presented
in Appendix A

The project will also generate waste water resulting from
slag quenching and the potential need to install a small
venturi scrubbing unit. Preliminary approval has been
obtained from the Williamsport Sanitary Authority for
discharge to the sanitary sewer system pending the results
of the parametric tests. This preliminary approval is
contained in Appendix A.

Solid waste in the form of boiler slag will alsp be
generated. The offeror presently plans on disposing of this
waste in the Lycoming County Sanitary Landfill, This
disposal method also is dependent on analysis of the slag
characteristics which will be obtained during the
parametric tests.

C. SITE DESCRIPTION

1.

Geographical Location

The proposed project will be located at the Keeler Boiler
Company facility in Williamsport, Pennsylvania. The City
of Williamsport is situated in north-central Pennsylvania
and is the largest city in Lycoming County. The population
of Williamsport is approximately 33,400 residents and
accounts for 28 percent of the total population of Lycoming
County. The location of the proposed site is shown in
Figure 2.

Existing Air Quality

Lycoming County is in a Non-Air Basin Area of the state as
designated by the Pennsylvania Department of Environmental
Resources. Lycaoming County is presently classified as
having attained. Secondary National Ambient Air Quality
Standards for all Clean Air Act Criteria Pollutants.

There are no major emission souces presently located in the
County.
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3. Existing Infrastructure and Services

The City of Williamsport is located approximateiy 17 miles
north of Interstate 80 and can be accessed by State highways
which include Routes 15 and 220. The Keeler Boiler Company
property is bounded on the south by both Routes 15 and 220
and can be directly accessed without the use of c¢city
streets.

The City provides all essential services. In particular,
water supply and sewage treatment are provided and
available on site.

.4' Existing Facilities

The Keeler Boiler Company property is fully developed and
includes several buildings which house administrative
personnel, fabrication operations and central heating. The
proposed project will be located in the existing boiler
house which contains two 23 MMBtu/hr D-tube package

boilers and associated controls. These boilers are
currently oil fired and are used to provide steam for space
heating., One of these boilers will be converted to coal
firing by the installation of the Coal Tech Advanced
Combustor and associated support equipment. This facility
currently has all necessary utilities in place to operate
both boilers using 01l as fuel,

D. POTENTIAL ENVIRONMENTAL IMPACTS
1. Construction Phase

The construction phase of the project will not involve
heavy construction, land c¢learing or demolition. Therefore,
there are no adverse impacts assocfated with this activity.

2. Operational Phase

a) Air Emissions - During Tong term testing at full
capacity, the fuel burn rate will be approximately 1 torn
of coal per hour {(assuming 11,000 Btu/lb of coal). @Based
on established emission estimates (Comnilation of Air
Pollutant Emission Factors, US EPA, AP-42), maximum
uncontrolled emissions would be:

Particulates 80 1b/hr
SOx (@ 2% S) 78 1b/hr

(@ 4% S) 156 1b/hr
NOx (as NO2) 21 1b/hr
co > 1 1b/hr

The maximum annual rate will occur during the year of
the 470 hour test. The total emissions for this year
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(assuming uncontrolled emissions) would be:

Particulates 18.8 Tons
SO0x (@ 2% S) 18.3 Tons

(@ 4% S) 36.7 Tons
NOx (as NO2) 4.9 Tons
Co 0.1 Tons

The advanced combustor, however, is expected to achieve
a minimum of 90 percent particulate reduction, 70
percent S50x reduction and 80 percent NOx reduction.
Therefore, the following maximum actual rates are
expected:

_Particulates 8.0 1bs/hr 1.9 Tons/yr 0.4 1b/MMBtuy
SOx (@ 2% S) 23.4 1bs/hr 5.5 Tons/yr 1.1 1b/MMBtu
(@ 4% S) 46.8 1bs/hr 11.0 Tons/yr 2.1 1b/MMBtu

NOx (as NOZ) 4.2 lbs/hr 1.0 Tons/yr 0.2 1b/MMBtu
co 0.6 1bs/hr 0.1 Tons/yr 0.01 1b/MMBtu

In comparison to "significant net emission increases" as
defined in the PSD regulations (40 CFR 52.21) which are:

Particulates 25 TPY
So2 40 TPY
NOx 40 TPY
Co 100 TPY

the maximum controlled emissions are considerably below
these significance levels.

State standards for sources located in Non-Air Basin
areas limit particulate emissions to 0.4 1b/MMBtu and
sulfur oxides to 4 1b/MMBtu. The expected emission rate
at the minimum reduction achieved by the combustor for
sulfur oxides is far below this level. However, the
particulate emission rate is potentially at or above
this limit. Therefore, Coal Tech proposes to install a
venturi scrubber to remove fine particulates from the
stack gas. The final design of the scrubber is awaiting
the results of a short term parametric test to determine
the actual particulate emissions which would result from
actyal combustor operation, The minimum removal rate
will be chosen to achieve the state particulate standard
with an adequate margin for safety under the maximum
expected particulate loading.

Liquid Wastes - The project will utilize approximately
3600 gallons per hour of city supplied water for cooling
the combustor, for gquenching and solidifying the moiten
siag and for operating the venturi scrubber,

The combined waste water stream will be at a temperature
of about 100 F., Since this water directly contacts coal
ash or sltag solids in the stack scrubber and in the
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quench tank, some carryover of suspended materials is
expected. These materials are entirely inorganic.

Most of the coal ash (about ‘80 percent), as well as any
limestone added for S0x control, will be rejected from
the combustor as molten slag which becomes a glassy,
inert material upon water guenching. Experience with
slagging combustors indicates that over 90 percent of
the slag will be present as large agglomerates with
about 10 percent fines which may be suspended in the
quench water. In addition, the stack scrubber is
expected to contribute another 10 percent to the solids
loading. Thus, at maximum coal slurry and limestone’
rates, the suspended solids is estimated to be a maximum
of 33 pounds per hour. When suspended in the 3600
gallons per hour of combined waste water, the suspended
solids concentration is estimated at 1100 mg/1 maximum.
During test periods when no limestone is injected (which
is a frequent occurrence) the solids loading is
estimated to be about half this amount.

Based on coal trace element analyses and the estimated
solids carryover as noted above, the estimated trace
metal carryover for an eight hour test day would be
0.04, 0.38 and 0.002 1bs per day for selenium, copper
and cadmium, respectively.

As noted in Section B.3, the waste water generated will
be combined with the Keeler Boiler Company's sanitary
waste and discharged to the Williamsport Sanitary
Authority Central Treatment Plant,

The Central Treatment Plant is a secondary treatment
level plant which utilizes an activated sludge process.
The facility is rated for a maximum flow of 10.5 million
gallons per day (MGD)., The daily average flow is
typically about 6§ to 8 MGD or about 250,000 to 333,000
gallons per hour. Influent and effluent metal
monitoring data provided by the Authority show that the
following concentrations are present in the influent:

Cadmium 0.006 mg/1

Copper 0.143 mg/1
Nickel 0.011 mg/?
Zine 0.138 mg/1

Based on corresponding effluent data points, the average
removals through the treatment system range from 30
percent for cadmium to 80 percent for copper.

In comparison, the trace metals discharged by the
project (and when diluted by the total treatment plant
flow) will result in an increase of 0.0007 mg/]1 for
selenium, 0.0006 mg/l for copper and 0.00003 mg/l1 for
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cadmium, These increases are not expected to have any
measurable effects on treatment plant performance.

Increases in temperature and suspended solids are
expected to be no greater than 0.5 F and 33 mg/1,
respectively, when fully diluted by the total influent
flow. These increases are also not expected to result
in any effects on treatment plant performance. However,
a surcharge of $ 0.14 per pound of suspended solids
exceeding 200 mg/1 will be charged to Keeler Boiler,

Solid Wastes -~ Operation of the combustor at a nominal
23 MMBtu/hr will result in the generation of about 200
to 400 1b/hr of molten slag. The slag will be quenched
and thus solidified into a glassy agglomerate which
consists of the coal ash and reacted and un-reacted
}imestone., Based on previous tests conducted at Argonne
National Laboratory and analysis of slags resulting from
steel production, the solidified slag is expected to be
relatively inert with all constituents bound into the
matrix. However, more detailed analysis of the slag
characteristics will be performed as part of the
parametric tests to determine the suitability of
landfill disposal.

The quantity of slag to be disposed is relatively small
in comparison to estimated domestic waste generated
within the county. Based on an average per capita rate
of 4 to 5 pounds per person per day, the estimated
annual solid waste production of the county is 86,000 to
108,000 tons per year. In comparison, the solid waste
generated over the two year test program will amount to
90 to 180 tons. Therefore, the increase in solid waste
generation due to the project will be smatll.

The Lycoming County Sanitary Landfill, which is located
in Montgomery Township, is the nearest sanitary landfill
and is the primary candidate for the project's solid
waste disposal. Disposal of the slag at this facility
requires approval of the landfill and Pennsylvania DER.
Approval wiill be sought during Phase [ of the project.

If the Lycoming facility rejects this waste, or the
tests indicate that the slag is unsuitable for sanitary
landfill disposal, additional alternatives will be
identified and evaluated.in light of the more detailed
information.

. ENVIRONMENTAL MONITORING

A1l waste streams resulting from the facility's operation will
be monitored during the project. The monitoring fregquency

will range from continuous for S02, NOx and Opacity to
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intermittently for all other parameters.

The actual particulate emissions will be determined in the

. parametric test phase with an isokinetic probe at the stack.

During the 900 hour test effort, visible emissions will be the
primary regular monitoring function for particulates, with
periodic stack particulate samp]ing to obtain an average
performance baseline,.

Actual trace metal behavior in the slag will be determined
during the parametric test. In addition, several analyses of
the slag for trace metal leaching (both long term and short
term characteristics) will be performed.

As part of perfaormance evaluation during a test, many of the
parameters associated with water quality will be measured.
These include exit water temperature, slag tank and scrubber
water pH, as well as periodic collection and chemical analyses
of suspended solids. Should any of these measurements
indicate excessive conditions with regard to water quality,
corrective adjustments will be made in the operation.

_ MEASURES PROPOSED TO MITIGATE ADVERSE ENVIRONMENTAL EFFECTS

A1l waste media will be in compliance with applicable
standards. The only potential exceedance is the particulate
level in the stack gas. However, Coal Tech proposes to
install a venturi stack scrubber to remove fine particulates
to a level below the standard of 0.4 1b/MMBtu.
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Environmental Approvals Obtained
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: COMMONWEALTH OF PENNSYLVANIA

EESE——— DEPARTMENT OF ENVIRONMENTAL RESOURCES
PENNSYLVANIA Bureay of Air Quality Control

m 200 Pine Street
Williamsport, PA 17701-6510

; August 5, 1986
i

—_————————

Or. Bert Zauderer, President
Coal-Tech Corporation

P. 0. Box 154

Marion Station, PA 19066-0154

five one-day tests, of up to 8 hours duration each, of your coal combuster at the
Keeler/Dorr-0liver facility in ¥Williamsport, Pennsylvania, as described in your
letter of July 29, 1986. This letter 2130 serves as a variance from the air
contaminant emission l1{mitations specified in Sections 123,11, 123.22 and 123.41 of

the Rules and Regulations of the Pennsylvania Department of Environmental Rescurces
for the duration of these tests.

Please be advised that additional testing beyond that approved herein may
necessitate a formal plan approval pursuant to Section 127.11 of the Department's

Rules and Regulations and/or the installation of appropriate particulate control
equipment.

Should you have any gquestions concerning this matter, please feel free 20
contact Richard L. Maxwell, Jr., Chief, Engineering Services at (717) 327-3640.

Sincerely,

P
Regional Afr Pollution Control Engineer
{11{amsport Regional Office

JWC/RLM/rin

1 Dear Or. Zauderer: _
l This letter serves as Bureau of Air Quality Control 2pproval to conduct up to
I cc: File

A-1



WILLIAMSPORT SANITARY AUTHORITY
253 WEST FOURTH ATRETT
WILLIAMSPORT, PENNA,. 17701
71D 3236148

: September 15, 1986

Mr. Killiam Morton

Keeler Door-Qliver Company
238 West Strest
Willfamspert, PA 17701

Dear ﬁr. Maorton:

We have reviewed the proposal by Mr. -Bert Zauderer of Coal Tech
Corporation as presented in his letter of September 5, 1986 concerning
the discharge of quench and scrubber water from a coal combustion test
at your facility. If the levels of trace elements and temperature of
discharge water are as presented, we see no probiems assocfated with
the discharge to sanitary sewers,

Since the test wil) be conducted at the Keeler Door-Qliver plant,
please confirm that all water used {s measured by a meter which
measures water billed to Keeler's sanitary volume account, if the water
is to be discharged %0 sanitary sewers. Due to the discharge of
concentrations of solids higher than domestic sewage, please contact
our [ndustrial Program Coordinator, Michael Manning to arrange for
sampiing during the test. There will be a possible surcharge of
14¢/pound of suspended salids for levels greater than 200 mg/1 during
the tests billed to Keeler Door-01jver,

If you have any questions, please contact me without hesitation.
Very truly yours,
n. /}
2! ;R
Walter A. Nicholson
Manager, Technical Division

WAN/s1
¢c: Mr, Bert Zauderer
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APPENDIX IV: PERMIT FROM PA DER, BUREAU OF AIR QUALITY CONTROL
, FOR TESTING OPERATION
e Commonwealith of Pennsyivania
' Department of Environmental Resaurces
Buresu of Air Quality Control

PLAN APPROVAL

-

Permit No. 41-302-045 Source &  Keeler DS-9 boiler
Owner Keeler/Dorr-Qliver Air
Operator: Coal Tech Corp. Cleaning

Device

Attertion: UOr. Bert Zauderer, President Location Williamsport

Coal Tech' Corp. Lycoming County

in sccordance with provisions of the Air Poliution Control Act, the Act of Janusry 8, 1960,
P. L. 2119, as amended, and with Chapter 127 of the rules and regulations of the Department

| of Environmental Resources, the Department on N 8% Igg% spproved plans
» for __the modificatiopn of above indicsted air

contamtnation source.

This PLAN APPROVAL expires 5/31/89

The pian approved is subject to the following conditions:

(1) The boiler " is to be

modified in accordance with the pians submitted with the
application (as approved herein).

See attached for additional conditioﬁs.

Notify the person noted beiow when the installation is completed so that the source can be
inspected for issuance of an OPERATING PERMIT.

-

NOTE:
It
3 :
W TS,
LR ‘.,l‘\- ) _
tonalj Ait.d Poﬂtﬂion\gbnwd Engineer
cec: File ) ‘

Harrisburg
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PLAN APPROVAL CONDITIONS
APPROVAL NO. 41-302-045
COMPANY: Keeler/Dorr-0liver

This plan approval is issued for the modification of a Keeler DS-9 boiler
owned by Keeler/Dorr-Oliver, said modification consisting of the
installation of a cyclonic coal combustor on the boiler by Coal Tech
Corp.

This plan approval is also issued for the installation of a venturi scrubber;
as described in the applicztion and supplemental materials submitted for plan
approvail, on said boiler.

The venturi scrubber shall be equipped with instrumentation to monitor water
flow rate to the scrubber and pressure drop across the scrubber on a

" _continuous basis.

The boiler shall be equipped with instrumentation to monitor the emission

of suifur oxides, nitrogen oxides and visible air contaminants (opacity)
on a continuous basis.

Coal Tech Corp. shall perform such stack testing upon the modified boiler

as may be requested by the Department to determine compliance with the .
particulate matter emission limitations of Section 123.11 and the sulfur
oxides emission limitations of Section 123.22 of Chapter 123 of Article

I11 of the Rules and Regulations of the Department of Environmental Resources.

The issuance of an operating permit is contingent upon the combustor

and scrubber being installed, and the boiler, combustor and scrubber
subsequently being maintained and operated, as specified in the

application and supplemental materials submitted for plan approval and

upon satisfactory demonstration that any air contaminants emitted are

in compliance with the requirements specified in Sections 123.11,

123.22 and 123.41 of Chapter 123 of Article III of the Rules and Regulations
of the Department of Environmental Resources, as well as in compliiance

with the requirements specified in, or established pursuant to, any

other applicable rule or regulation contained in Article III.

If, at any time, it is determined that the use of the aforementigned boiler is
causing the emission of particulate matter in excess of the limitations
specified in Section 123.11, visible air contaminants in excess of the
limitations specified in Section 123.41 or sulfur oxides in excess of the
limitations specified in Section 123.22, all Sections of Chapter 123 of Article
III of the Rules and Regulations of the Department of Environmental Resources,
or is causing the emission of any of these or any other type of air contaminant
in excess of the limitations specified in, or established pursuant to, any othe
applicable rule or requlation contained in Article III, the company shall take
immediate steps, including the installation of additional air cleaning

devices, if necessary, to reduce the emissions to within the applicable
limitations.

The company shall immediately notify the Department of any malfunction of the
source(s) or associated air cleaning device(s) which results in, or may possibl
be resulting in, the emission of air contaminants in excess of the limitations
specified in, or established pursuant to, any appiicable rule or regulation

contained in Article IIl of the Rules and Requlations of the Department of
Fnvirnnmental Resnurres.
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10.

PLAN APPROVAL CONDITIONS.
APPROVAL NO., 41-302-045
COMPANY: Keeler/Dorr-Oliver

This plan approval shall also serve as a temporary operating permit in
accordance with the provisions of Section 127.23 of Chapter 127 of the Rules and
Reguiations of the Department of Environmental Resources. This temporary
operating permit is valid for a period of 120 days from completion of combustor:
and scrubber installation to allow for startup and debugging, provided that
notification of completion of installation is given to the Department within
five (5) working days of the completion date. Should a period longer than 120
days be needed a temporary operating permit renewal shall be obtained.

Any notification required as a result of any condition herein should be directed
to: Richard L. Maxwell, Jr.,.Chief, Engineering Services, 200 Pine Street,

‘Williamsport, PA 17701~-6510, telephone (717) 327-3640.
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COMMONWEALTH OF PENNSYLVANIA
S DEPARTMENT OF ENVIRONMENTAL RESOURCES
PENNSYLVANIA

Bureau of Air Quality Controil
m 200 Pine Street

Williamsport, PA 17701-6510

Keeler/Dorr-Oliver
Coal Tech Corp.

Attention: Dr. Bert Zauderer, President
Coal Tach Cerp.

Attached is a Department plan approval to construct, modify, reactivate or install an
air cleaning device on an air contamination source. When the respective air
contamination source construction, modification, reactivation or air cleaning device
installation is completed or near completion and startup is anticipated, the
Department must be notified so that a short-term temporary operating permit can be
issued. During the term of this temporary operating permit, Department personnel
will inspect the operation of said source(s). In addition, any testing required by
the plan approval is to be conducted during this time period.

A regular Department operating permit will then subsequently be issued IF (1) the
special conditions incorporated within the plan approval have all been fulfilled; (2}
it has been demonstrated to the Department's satisfaction that the construction,
modification, reactivation or installation was carried out as proposed in the
application, and that the operation of the source(s) and any associated air pollution
control equipment conforms with the operational information stated on the
application, and {(3) it has been demonstrated to the Department's satisfaction that
the air contaminant emissions from the source(s) are in compliance with the
requirements specified in, or established pursuant to, all applicable Rules and
Regulations of the Department of Environmental Resources.

Please note that this plan approval contains special conditions which must be
fulfilled. As failure to do so would constitute a violation of Section 127.25 of ths
Rules and Regulations of the Department of Environmental Resources, upon which legal
enforcement action could be taken, and as ‘'such failure is also grounds for denial of
issuance of a regular operating permit for the source(s), it is suggested that
particular attention is paid to these special conditions.

You are advised that you have the right to appeal the issuance of this plan approval
Any appeal you may wish to make must be filed with the Environmental Hearing Board,
First Floor Annex, Blackstone Building, 112 Market Street, Harrisburg, PA 17120
(717-787-3483), pursuant to the Administrative Agency Law (2 Pa. C.S., Chapters 5A
and 7A) and the Act of December 3, 1970, P.L. 834 (71 P.S. §510-1 et seq.). Appeals
must be filed with the Environmental Hearing Board within 30 days of service of this
issuance unless the appropriate statue provides a different time period. Copies of

the appeal form and the Department's regulations governing practice and procedure
before the Board may be obtained from the Board.
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Should you have any questions about this matter, please contact Richard L. Maxwell,
Jr., Chief, Engineering Services, at (717) 327-3637

Ry tha yours,
\ \i (.: oA l\\,

\ =y

Jogeph W. C r
ijonal Air Pollution Control Engineer
i1liamsport Regional Office
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APPENDIX V..: Permit from Williamsport Sanitary Authority

for Water Discharge into Sanitary Sewer
System,

WILLIAMSPORT SANITARY AUTHCRITY
183 WEBT FOURTH ATRELT
WIHLLIAMSPORT, PENNA, 17701
717 3236148

September 15, 1386

Mr. William Morton

Keeler Door-0liver Company
238 West Street
.Williamsport, PA 17701

Qear Mr, Morton:

We have reviewed the propasal by Mr, Bert Zauderer of Coal Tech
Corporation as prasented in his letter of September 5, 1985 concerning
the discharge of gquench and scrubber water from a coal combustion test
at your facility. If the levels of trace eiements and temperature of
discharge water are as presentsd, we see no problems associated with
the discharge to sanitary sewers.

Since the test will be conducted at the Keeler Door-J1iver plant,
please confirm that all water used {is measured by a metar which
measyres water billed to Keeler's sanitary volume account, if the water
is to be discharged to sanitary sewers., Due to the discharge of
concentrations of solids higher than domestic sewage, please contact
oyr [ndustrial Program Coordinator, Michael Manning to arrange for
sampling during the test. There will be 2 poessible surcharge of
14¢/pound of suspended solids for levels greater than 200 mg/1 during
the tests billed to Keeler Doar-0liver.

If you have any questions, please contact me without hesitatien.
Very truly yours,
- , / 1
’:",J/- (://»;!Ab\

Walter A. Nicholson
Manager, Technical Division

WAN/$1
cg: Mr. Bert Zayderer
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APPENDIX vI. MAXIMUM CONCENTRATION OF CONTAMINANTS

'“FQR.QHA%ACTERISTIC OF EP TOXICITY(a)

EPA Maximum
Hazardous Waste concentration
Number Contaminant (mg/1)
D004 Arsenic 5.0
- D005 Barium 100.0
Do06 Cadmium 1.0
0007 Chromium 5.0
D08 Lead 5.0
DOG3 Mercury 0.2
D010 Selenium 1.0
D011 Silver 5.0
D012 Endrin {1,2,3,4,10,10-Hexachloro-1 0.02

7-epoxy-1,4,4a3,5,6,7,8,8a-0ctahydro-1
4-enco, endo-5,8-dimethanonaph-
thalene)
D013 Lindane (1,2,3,4,5,6- 0.4
Hexachlorocyclaonexane, gammna isomer
0014 Methoxychlor (1,1,1-Trichiore-2,2-bis 10.90
(p-methoxyphenyl Jethane)
D015 Toxaphene (CigH1gClg, Technical 0.5
chlorinated camphene, 67-69%
chiorine)
D016 2,4-D (2,4-Dichlorophenoxyacetic acid) 10.0
D017 2,4,5-TP (Silvex) (2,4,5- 1.0

Trichlorophenoxypropionic acid)

A} from EPA-SW-846,Second Edition,Section No.2.l.4,

45




APPENDIX VII: Module I Form and Instructions for

- Solid Waste Disposal Permict.
‘' ER.SWW-14: Rev, 4/8

PA DEPARTMENT OF ENVIRONMENTAL RESQURCES

DATE PREPARED BUREAU OF SOLID WASTE MANAGEMENT

MODULE 1

DATE REVISED .

DEPARTMENT USE ONLY

" REQUEST FOR APPROVAL TO TREAT, STORE, OR DISPOSE OF A HAZARDOUS OR RESIDUAL WASTE STREAM
SEE INSTRUCTIONS BEFORE COMPLETING THIS FORM
I. GENERAL INFORMATION (must be completed by TSD facility)

A. Treatment, Storage, or Disposal Site

1. Name of facility

Address
Municipality County
2. Identification number (if applicable) HEEEEEEERERER

3. Solid waste permit number(s) for treatment, storage or disposal facility to be utilized

4, Facility contact person

Name Title

Phone no.

B. Generator of the Waste

1. Name of company

Mailing address

Location of site if different
from mailing address

Municipality County

2. i a subsidiary, name
of parent co,

3. Identification number (if applicable) CTTTITIT U

4, Company contact person

Name title

Phone no.




DATE PREPARED

MODULE 1, PAGE 2

DATE REVISED

| DEPARTMENT USE ONLY

WASTE DESCRIPTION {Must be completed by Generator}

A.

General Properties

-
1

2.

pH range to (based on past analyses or knowledge)

Physical state:

a. O liquid (less than 20% solids by ¢. O solid {equal to or greater than 20%

dry wt. or fiowable) by dry wt. and non-flowable)
b. O gas {ambient temperature and d. O Check here if c. above was checked
pressure) and waste contains free liquids.

Physiczl appearance:

Color Odor

Number of solid or liquid phases of separation

Describe each phase of separation

U.S. DOT proper shipping name UN/NA number, and hazard class (if applicable):

Typical volume of waste to be shipped to treatment storage or disposal facility:

a. Monthly gal., tons (circle one)
b. Annually gal., tons {circle one)
Treatment or disposal frequency: times per year; O one time

Current volume to be shipped to treatment storage or disposal facility
gal., tons (circie one}

a. |Is the waste a hazardous waste as fined in 75.2617 (3 Yes I No

b. If yes, describe the hazardous waste according to its description and hazardous wastt
number in 75.261,

Has the waste been delisted as a hazardous waste by DER? O Yes 0O No O N/A
It yes or N/A, check the appropriate box({est in [tem 10,



MODULE 1, PAGE 3

DATE PREPARED

DATE REVISED

DEPARTMENT USE ONLY

10. 1s the waste a residual waste or a delisted hazardous waste? O Yes O No
If yes, check the following box(es) as applicable:

C  discarded commercial chemical product a

Q0  tank bottom

O off-specification species O
g

O  manufacturing chemical intermediate g

O  still bottom

O  spent catalyst O

0O tlyash G

O  bottom ash a
0

O slag -

0O  tfoundry sand

O S0, scrubber sludge 0

B. Chemical Analyses -- Please attach the following:

process waste

infectious waste
baghouse dust
wastewater treatment plan residue {industriai)

wastewater treatment plant residue {sewage)
water treatment plant residue

incinerator residue

acid mine drainage treatment sludge

spill residue

other {specify)

1.  The resuits of the total analysis of the waste as described in the instructions.

2. The resuits of the {eaching tests as described in the instructions and the leaching method.

3. A description of the sampling method.

4. The range of concentrations of the constituents based on knowiedge or past analyses.

C. Process Description and Schematic — Please attach the foflowing:
1.  The substantiation for a confidentiality claim as described in the instructions, if portions
of the information you have submitted are confidential.

2. A detailed description of the manufacturing and/or pollution control processes producing
the hazardous or residual waste as specified in. the instructions.

3. A schematic of the manufacturing and/or pollution controi processes producing the
hazardous or residual waste as specified in the instructions.

lit, Liner Compatibility Evaluation (must be completed by TSD facility)

Attach the resuits of the liner compatibility evailuation or supporting data as specified in the

instructions.
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MODULE 1, PAGE 4

DATE PREPARED

DATE REVISED

DEPARTMENT USE ONLY

IV, PROPOSED TREATMENT, STORAGE, AND/OR DISPOSAL METHOD (must be completed by
TSD facility. Use additional sheets if necessary.)

A. Proposed Treatment Method

B. Proposed Storage Method and Length of Storage

C. Proposed Disposal Method

V. ALTERNATIVES TO PROPOSED TREATMENT AND/OR DISPOSAL METHOD (must be completed
by generator. Use additicnal sheets if necessary.)

A. What Other Treatment, Disposal, Recycle, Reuse, or Reclamation Method(s) Can be Used?
Briefly describe viable alternatives to your proposal.

B. Why was the Treatment and/or Disposal Method in Section |V Chosen?
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OATE PREPARED MODULE 1, PAGE & ]

i
—

DATE REVISED

FOR DEPARTMENT USE ONLY

vi. CERTIFICATION OF GENERATOR

| certify under penaity of law that | have personally examined and am familiar with the information submitted in
this and all attached documents, and that based upon my inquiry of those individuals immediately responsible for
obtaining the information, | believe that the submitted information is true, accurate and complete. | am aware that
there are significant penaities for submitting false information, including the possibility of fine and imprisonment.

Name of Responsible
Official Title

Signature Date

Taken, sworn ahd subscribed befare me, this

day of AD 1Y

NOTARY
SEAL

VIl. CERTIFICATION OF REGISTERED PROFESSIONAL ENGINEER FOR TREATMENT STORAGE
AND/OR DISPOSAL FACILITY

This is to certify that | have personally reviewed all engineering information contained in the accompanying
modules, drawings, specifications, and other documents which are part of this application and that | have found
it to be of good engineering quality, true and correct, and is in conformance with the requirements of the
Depsrtment of Environmental Resources, and it does not, to the best of my knowiedge, withhold information
that is pertinent to a determination of compliance with the requirements of the Department,

NOTICE: It is an offense under Pennsylvania Crimes Code to affirm a false statement in documents submitted
to the Department.

Name |
Signature _ I
Date
Address SEAL OF PA REGISTERED I
PROFESSIONAL ENGINEER
I
Phone No.
_J
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INSTRUCTIONS FOR COMPLETING MOOULE 1

REQUEST FOR APPRDVAL 7C TREAT, STORE. OR DISPOSE OF A
HAZARDOUS DR RESIDUAL WASTE STREAM
{(Form ER-SWM-14)

IMPORTANT : Resd al! instructions carefully before compieting module and submit oniy one
waste Stream per moauvie.

SECTION 1 - GENERAL INFORMATION - self axplanatory.

SECTION II -~ WASTE DESCRIPTION

item A.

item B.

General Propartiss

#3. Cescribs the color and odor of the waste. (This guestion is subjective.)
For sxample, gray, solvent oder. Enter numbar of 3clid or 1igquid phases of
separation and describe sach phase. For exampls, 2 phases of separation,
cne solid and one liquid.

#4, Provids the proper U.5. DOT snipping name, UN/NA number and hazard class for
the waste stream. For example, 3olvents, waste, n.o.s. (toluens, MEK,
butanci), UN 1988, flammable.

8. =&, Check ves {f the waste stream is a2 haZardous waste as described in
75.261.
G. It yes, dascribe the waste by its characteristic (75.261(g)]. the non-

specific or specific source 1ists [75.261(h)(2) ano (3)), and/or the
commercial cnemical product or manufacturing chemicai intermediate
Tists [75.261(h)(4)(v) and (vi)]. List al) the reasons which cause the
waste tO be hazardous. For example, spant pickle liguor from stesl
finishing operations, K062, Corrosive (D0OO2), and EP toxic (DOO7).

Chemical Analyses

These analyses and tests must be performed for all trsatment and disposal
activities except inCineration and thearmal trestment. Activities utilizing
surface impounaments and waste piles for storage are also required to perform
these tests and analyses. Analytical requirements for incineration and thermal
treatment can be obtained by contacting the Department.

All anaslyses submitted must specify the method used and any special preparation,
deviation from the mathod, or pertinent coservations. The Method of Standard
Agdition must be employed to take iNt0 account interferences in the matrix of the
sampie. See EPA'S Test Methods for Evaluating $0)id Waste (SW-848) or Methods
for analysis of Water ana wWastes (EPA-600/4-79-020).

The laboratory performing the analysis must smploy the guality control procegures
described n EPA’'s Handbook for Analytical Quality Control in wWater and
Wastewater -Laboratories (EPA §00/4-79-018). The procedurses and documentation of

the quality control procedures must De availablie for inspection if requested by
the Departmant. :

#1. Total Analysis of the Waste - This analysis must include the following list
of parameters (a-n) unless the generator certifies inh writing the absence of
the parameters based on his knowledge of the manufacturing or pollution
control processes. Additional parameters, if necessary, must be analyzsd to
complately characterizZe the waste. Each analysis sheet must inclucde: date
of sampling, date of analysis, name of laboratory performing test. and
Jaboratory contact person and phone number. Report the analyses in mg/kg on

a dry weight bDastis for soligs or in m971 for ligquids, or as otherwise
specified in Cited method,

Neo single arnalytical method 's applicable for all waste straams and some
mooifications may be necessary for unusual wasts types. Any moarfication,
however, must be approved by the Department.

1f the sample is of unknown origin or characteristics contact the Deapartment
at (717) 787-7381 prior to analysis.

a. Total Residue
1. Liquid - EPA-600/4-78-020. Mathod 160.3

i, Selid - 5td. Meth. 14 ED, Method 208 G, pp. 96-88



Total DISSOIVED H01108 - LIGMIOS UNIY CFrA“OVAN/ %" /B -Waw, MBLInA 1w, | .

Volatils Resioue on Total Residus (from ». 1. above)

LI Liguid - EPA-600/4-79-020, Metnod 160.4

LRI Solrad - 5ty Meth 14 Ed, Metnoo 208 G. pp. 96-88

pH

1. Liquig - EPA-GO0/4-79-020, Metnod 150,14

11, Solid - 40 CFR Part 250 (Mon. Dec. 18, 1978}, Part 1V,

Appendix IV, Metnods for Determining Soil pH, p.59022 reference:
“"Methoas of Soil Analysis® Part 11 Chemical ang Microbiological
Properties C. A, Blacw £d. (american Society of agronomy), 1965.
Cyanide - EPA SW-~B46, Method 8.55
011 and Grease
1. Ligquia - EPA-E00/4-79-020, Method 413.1
1. Solid - Std. Meth 14 €d., Method 502 D, pp. 518-520.
Ammonia=Nitrogen - Liquids Only EPA~600/4-79-020, mathod 350.1 or 350.2
Phenclics - Liquids Only EPA=-600/4-T9-020, Method 420.1 or 420.2

Total Metals -~ EPA Sw-846, Genaral Raguirements, Method §.49, ang EPA-
600/4-79-020, Metals (AA Methods), Section 200

i, Arsenic, EPA Sw-846, Methot 8.51

if. Barium, EPA, Sw-846, Method B.52

114, Cadmium, EPA SW-848, Mathod 8.853

iv. Chromium, EPA Sw-B46, Method 8,54
V. Lead, EPA SW-B46, Method 8.56

vi. Mercury, EPA SW-B4E6, Method 8.57

=vii. Nickel, EPA SW-846, Method B.58

vitl, Setanium, EPA SW~846, Method 8.59

ix. Silver, EPA SW-846, Mathod 8.60

T

x. Copper, EPA-600/4-79-020, Method 220.1

xi. Molybgenum, EPA-600/4-78-020, Method 246.1

xii. 2tnc, EPA-G600/4-79-020, Method 289.1

Organics - Wastes must bas testad for specific solvents, pesticides, or
other organic constitusnts known to be used or produced as a product or
byprodust in the process that generated the waste strsam. For methods
of amalysis for zpscific compounds rafer to 75.261 Table A, p.75.68 and
EPA’s Test Methods for Evaluating Solid Waste (Sw-B46), or other
published procedurss. Other methods or modifications may be acceptable

1 approved by the Department. Contact the Department at (717) 787~
7381 for such approval.

Heating Value
1. Solid = ASTM Mathods D2015, D3B2é&
1. Liguid - ASTM Method D240

Ignitability - Tast as described in 75.2€1 or submit certification that
waste is not ignitable

Corrosivity - Test as described in 75.261 or Bubmit certificution thnt
waste is not corrosive,
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f2.

n, Reactivity - Teast as cescribed in 78.261 or submit <
waste 1S MOt reactive.

Leaching Tests

To demonstrate &8 waste Stream ¢ Or is MOt NazZardous Dy
character18tics, use the EP Toxicity Extraction Procequrs
75.261., Appendix 1l anly for parameters listed in 75 261
codtsposal of a waste stream with municipal refuse, the -
Extraction Procedures or the ASTM Methoao B Leaaching Praoce
For segregated digposal of a waste stream, either tne AS”
or the EP Toxicity Extraction Procsdure lsachats may De .
should be conducted on samplies in the condityon 1N wh'c~
treated, storsa or disposed,

The following constituents and parameters are required 1~
analysis unliess they are not present in the total analys:
analysis of the waste 1ndicates less than 0.001 mg/kg or

given constitusnt or parameter, then that constituent or :

be analyZzsd. Report all results in mg/] or as otherwise
method.

&. pH = EPA~600/4-78-020, Method 150.1 report as pH un-

&. Otl and Grease - EPA-600/4-79-020. Method 413, 1

c. Ammonia=Nitrogen - EPA-600/4-T9-020, Method 350.1,
d. Phenalics = EPA-600/4-79-020, Methoas 420.1, or 42C.
.. Cyanide - EPA Sw-846, Method 6.5%.

f. Total Metals - EPA SW-848, General ReQuirements, Me<
€00/4=-79-020, Metals (AA Methods), Section 200,

i. Antimony, EPA SW-84G, Method 8.50
11, Arsenic, EPA SW-846, Method 8.51
Ti1. Barium, EPA, SW-846, Methog 8.52
fv. Cadmium, EPA SW-846, Method 8.53
v, Chromium, EPA SW-B4G, Methmod B .54
vi. Hexavalent Chromium, EPA 600/4-75-020, Metnoo
vit. Lead, EPA SW-B4E, Method &.56
viit. Mercury, EPA SW~B4&, Mathod 8.57
ix. Nickel, EPA S5wW-5456, Method 8.%58
x. Seltantum, EPA SW-846, Method 8.58
xi. Stlver, EPA SW-B46, Method 8.60
xti. Copper, £PA-600/4-78-Q20, Methoa 220.1
x111. Motybaenum, EPA-60Q/4-T79-020, Method 246. 1
xiv, Zinc, EPA-G600Q/4-79-020. Mesthod 289.1
¢ Organics - For mathods of analysis for specific com:
75.261 Table A, p.75.68 and EPA’'s Test Methods for !
Waste (SW-846), or other published procedurses. Otn:
acceptable tf spprovaed by the Department.
h. Total Organic Halogen - Adsorption with microcouloms
1.  COD - EPA-600/4-79-020, Mathod 410.1, or 410.4
i TOC - EPA=800/4-79-020., Methoo 41%5.1

K. Total Volatile Resigue ~ EPA-600/4-79-020, Method
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#3. Description ot the sampling meinod - The procedures outl ined in Appengix |

of 7%5.261 muit De followed wnen Sampling waste Stireams,
1tem C. Process Description ang Schematic - Please attach to this module the following:
¥1. Confidentiality claim (f any) - Information submittec 1o the Dapartment 1n
this portion of the module mey be clarmed as configential by tha app)icant.
If no claim i% mace at the time of submission, the Department shall make the
fnformation availadle to the public without further nOtice.

Ciaims of configentiality shall address the following:

B. The portions of the information claimad to be confidential.
B. The length of timea the information 18 to remain confidential.
c. The measures taken to guard against undetired discliosure of the

information t0 others.

d. The axtent the information has been disclosed to othesrs and the
precautions taken in connection with that disclosure.

.. A copy of pertinent confidentiality determimnations by EPA or any othar
federal agency.

f. The nature of the substantia) harm to the competitive position by
disclosure of the information, the reasons it should be viswed as
substantial and the relationship bestween the disclosurs and the harm.

#2. Describe the manufacturing process which produced the waste and any
pollution control methods involved. This must include the raw materials
used in the process, any intarmediate products formed, final prooucts, and
any Substances added during treaatment, For example:

"Resct Resin Manufacture*

"These resins are formed by reacting phenci, or a substituted phencl with
formaidehyde which contains an axcess of formaldehyde. An alkaltl (sodium
hydroxide) i3 used to catalyze the polymerization which takes piace at a pH
of betwsan & and 11 and at a temperature of 60°C.

*wWhan the des:red degree of pPolymerization has occurred, the kettle is
cocled to about 35°C to inhibit further reaction. The caustic may be
neutralized in the kattle with sulfuric acid at this time. The water from

this distillatrion forms a2 concentrated waste of unreacted matsrisls and 1ow
molecular weight resin.

"The batch is dumped, and depanding on the spectfic resin, the batch may be

washed several times anc a vacuum may be used during the dehydration cycle.

It 15 important that molten resin be handled guickly to avoid its setting up
to an insoluble, infusible mass, which would bacome A waste.”

#3. Provicde, on 8 1/2" x 11" size pabor.Af1ov schematics of the manufacturing
and/er pollution control processes generating the hazardous or resicual

waste stream starting with the raw materials and ending with the final
products. For axample:

Catalyst Pheno? Formaldehyde
| Vacuum
System
Weigh
T
anks Condenser
1
Re~
Reactor ceiver
Wastewater an
e~ Off-grade l‘—'—'J[‘-’Unma-zc.cted
l Product Chemicals

Product Resin
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SECTION III ~ LINER COMPATIBILIYTY EVALUATION

Liner compatibrlity testing - any ‘facility utilrzaing & Tiner must conQuect an
evaluati1on of the 1 iner compatibi1l 1ty with the waste Stream pefore agtepting that

waste stream for storage. trasthent or disposal 1n a waste prie, surface impounament,

or langfilil, unless the approval 10 accept that waste stream 13 granted tn the

‘facility’'s permit. The svalusation procedure must be approved by the Department prior

10 1t3 Ccommencement.

The test protocol will vary with the type of l1yner system and the craracteristics of
the waste stream. The Department should bae contacted for appropriate tast protocels.

In lieu of actual testing, exi1sting pubiished or documented data on tha hazardous

. waste Or waste generated from similar processes proving the Viner compatibiiity may be

substituted 'n sOme NStances.
SECTION IV - PRDPOSED TREATMENT, STORAGE, CR DISPOSAL METHOD
Use additionai sheets of paper if necessary.
ltam A. Proposed Traatment Methed - If applicable, Driefly cescribs the method

proposed t0 treat this waste stream, For example, "Solvent removed from
waste Dy solvant recovery apparatus toc less than 1% soivent. Recovared

solvent 18 sold to XYZ, Inc. for reclamation. Solics are poliymarized ang

the remaining solvent i3 driven off by heat."

item 8. Proposed Storsge Method - If applicabls, briefly describe the method
proposed t0 store this wastes stream and the compatibil{ty with its
container, the waste pile linar, or the surface impounament liner. For

examplie, “Paint waste 15 placed into 55 gal. steewl drums and is proposed to
be stored at the XYZ Waste Disposa)l Company’'s storapge building for §0 days
prior to processing. The paint waste is compatible with its container ang

the other wastes stored in the immediate vicinity, The proposed location

for the paint waste within the building is indicated on the attached
drawing.”

jtem C. Proposed Disposal Msthed - If applicadble. briefly cdascribe the method

proposed t0 disposs uf this waste stream. For example, °"Polymerized solids
ars to be placed in a segregated cell of the XYZ wWaste Disposal Company with
compatible wastes as indicated on the attached drawing. The cell is located

at coordinates 0O-7. The cell design has been approved as part of the
facility permit. "

SECTION V. ALTERNATIVES TO PROPOSED TREATMENT AND/OR DISPOSAL METHOD
iteam A. what Other Treatment, Oisposal, Recycle, Reuse, or Reclaim Method(s) Can be

Used? Briefly cescribe viable alternatives to your proposal.

item B. Why was the Traatment ana/or Storage Disposal Method 1n Section 1I]1 Chosen?

Briefly cescribe why the proposed methoc was chosen., For example, "The
propeosed method offers the most cost effective means of disposal over a

10 ysar period. Capital investment of solvant apparatus and polymarization

squipment will be off-set by income from sala of recovered sclvent and
smallar volumes of waste to be disposeq.”

SECTION VI, CERTIFICATION OF GENERATOR

The Application Must te Certified in the Following Manner:

#1. Corporations - A corporate officer must sign the document and the corporate seal

rust be affixed.

#2. Limited Partnerships - A4 general partner must Si1gn the document.

#3. All other partherships - & partner must sign the cocument.

#4, Sple proprietorships - The proprietor.

#5. Municipal, state, or fedsral authority or agency - An sxecutive officer or
ranking elacted official responsible for compliance of ths authority’s or

Agency’'s hazardous waste activities and facilities with all applicable
regulations.

A11 s gnatures affixed to the document must be Notarized.

SECTION VII. CERTIFICATION OF REGISTERED PRPFESSIDNAL ENGINEER FOR TREATMENT, STDRAGE,
DISPOSAL FACILITY - Self-Explanatory.
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APPENDIX VIII: Letter from Coal Tech Corp. to PA DER,
Bureau of Solid Waste Management, initia-
ting Disposal Permit Application Process,

COAL TECH CORP.
P. O. Box |54
Merion Station. PA. 19066-0154
(215) 667-0442

ATTACHMENT II
April 7,1987

Mr.Wayne Billings
Bureau of Solid Waste Management
Department of Environmental Resources
Commonwealth of Pennsylvania
200 Pine Street
Williamsport,PA 17701-6510

Dear Mr. Billings:

As per our discussion in your office on March 26,1987, this letter is a
request for written coonfirmation by DER of our proposed approach to meet the
environmental requirements relating to solid waste disposal from Coal Tech's
coal combustor tests at the Keeler-Dorr Oliver plant in Williamsport.

Coal Tech is currently engaged in a two year, 3 Phase effort to
demonstrate the technology of an advanced coal combustor capable of
simultaneous removal of NO_ and SO, gas emissions to meet New Source
Performance Air Quality Standards.“The combustor will be tested on a 23 million
BTU/hr boiler located at the Keeler plant, The project is sponsored in part by
the US Department of Energy as part of the "Clean Coal Program'". Additiomnal
sponsors are: The Pennsylvania Energy Development Authority, and the

Pennsylvania Power & Light Company. PP&L is providing 900 tons of PA Freeport
Seam coasl for the test effort.

S0, control is accomplished by injecting limestone in the combustor,
where i§ reacts with the gaseous $0,. The reacted limestone is then dissolved
in the liquid coal ash {slag) lining the combustor wall, and the mixture is
drained from the combustor and quenched in a water tank. The solid
lime~sulfur-coal slag mixture is to be disposed in an appropriate sclid waste
disposal site. It is anticipated that 170 tons of solid waste will result from
the 900 hours test effort, in the period from mid 1987 through 1988,

This Project is divided into 3 Phases. In Phase !, which began in February
1987, consists of the design of the test effort and the acquisition of the
necessary environmental permits to implement the test effort. Phase 2 consists
of test facility modifications and short duration testing at the Keeler plant
in Williamsport. The latter is scheduled for the late summer of 1987. Phase 3
is the core of the project and it consist of 900 hours of test which are

designed to demonstrate the technology. The 170 tons of solid waste will be
generated in Phase 3.

We understand that to dispose of the solid waste, a Module ! application
must be prepared in conjunction with the operator of the disposal site. After

approval by DER, the disposal site permit is modified to permit storage of the
waste stream.
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Vs

€OAL TECH CORP.
' Page 2 April 7,1987

Anticipating that the tests to be performed on the slag in Phase 2 of the
project will result in classifying the slag as a non~hazardous waste, we plan
to utilize either the Lycoming landfill or the regional landfill used by PP&L
for ash disposal generated by its local power plants. However, we are prepared
to utilize other disposal sites, if the Phase 2 test results indicate that an
alternate disposal site, {e.g. a hazardous waste site), is required. During
Phase 2 , the quantity of solid waste generated will be so small that it can be
temporarily stored at the Keeler site in several drums.

Our confidence in the non-hazardous nature of the slag is based in part on
prior tests by Coal Tech on coal slags produced by cyclone combustors, which
showed that trace metals did not leach from the slag. With regard to sulfur
retention in the slag, the form in which the sulfur is bound in the slag
affects its reactivity. This sulfur retention is a function of the combustor's
operating method. Therefore, the tests necessary to complete the Module 1
application, cannot be performed before the combustor is operated in Phase 2 of
the project. I should note that based on other experimental data on sulfur
reactivity in slags, we believe that it will be retained in the slag.

The DOE contract requires written documentation that the permitting
process has been initiated in Phase 1 of the project. Therefore, the purpose of
this letter is to document that this process has been initiated by contact with
your Office and by written confirmation by DER that implementing of the
procedure described in this letter will result in a permit for disposal in an

appropriate site. The proper site will be dictated by the test results obtained
in Phase 2.

In conclusion, a written confirmation by your Office that the above is the
proper procedure to be followed for approved soclid waste disposal will allow
Coal Tech to meet the requirements for Phase 1 of the project. This will enable

us to proceed to Phase 2, where the necessary data will be obtained to be used
in the Module 1 application.

Thank you for attention to this matter.

Bert Zayderer,
President
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l, Scope

N DRAFT

TEST METHOD TO LETERYINE HYTROGEN CYANITE AND HYDROGEN
SOLFITE RELEASED FROM WASTES

and Application

1.1

1,2

1.3

This method {3 applicable to water, wastewater and imlustrial
wastes.

This method provides a fast ard simple method to detemmine if a
waste is reactive waste as a result of its tendency to release
toxic levels of hydoragen cyanide or hydrogen sulfide upon contact

with acidic medium. The approach is based on a reasonable "worst
case" disposal scenario.

This method is designed to measwre only the tydrogen cyanide anl/or
hydrogen sulfude gas ewolved at the test conditions amd not to
reflect the total concentration of these gases, or their precursors,
in the sample. Variatiors in temperature, ionic strength amd total
volune of the test lution will affect the amount of gas evolwed,
The total volume of solution is kept comstant from test to test.
Ionic stremth is not controlled as it is an inherent property of
each waste. In this method, test solutions are not purged with

a gas because this would mot reflect disposal conditiors,

2. Sumary of Methed

2.1

2.2

An aliquot of the waste is avidified to pH 2 in a closed systenm,
The gas generated is swept from the reaction chamber using
a punp and asorbed in a NaH solution. The cyanide jon in the

absorption solution {s guantitated by Method 9010 gtarting with
Step 7.3.5.

The titrimetric measurement uses a stardard solution of silver

nitrate to titrate cyanide in the presence of a silver-semsitive
irdicator.

3. Sample Handling and Preservation

3.1

3.2

Samnples containing, or suspectad of containing sulfide or a
cowbination of sulfide amd cyanide wastes, should be collected
with a minimun of aeration. The sample bottle should be filled
canpletely, excluding all head space, and stoppered, Analysis
slould conmence as soon as possible; ard samples should be kept
in a cool, dark place until analysis begins.

S&nples containing or suspected of containirg cyanide wastes without
the presence of sulfide compounds, can be preserve) if analysis
cannct begin immedjately. Samples are preserved by adjustimg them

to pH 12 with strong sodium hydroxide solution and storing them
in a cool, dark place.
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3.3 Deteminations stould be perfomed in a well-ventilated hood.
atus

4.1 Three-neck, round-bottom flask with 24/40 graund-glass joints,
250=-ml.,

4,2 Magnetic stirrer bar with magnetic stirrimg apparatus.

4.3 Separatory funnel with pressure-equilizing tube and 24/40 ground-

_ glass joint, 125-ml.

4.4 Straight, glass adapter tubes with 24/40 ground-glass joint amd
rubber adapter sleeve, 2 each,

4.5 Flexible tubirg to make connection fron detector tube to pump,

4.6 Microbuwret, 5.0 ml (for filtration)

4.7 pH meter ard pH electrode of sufficient lemgth to reach liquid
level (approximately 18 cm).

4.8 Pump capable of pulling 60 + 3 ml per mirute (MSA Corporation
Model C-210 or equivalent),

4.9 Bubble meter for calihratimg pump.

4.10 St@watcrh

Reagents

5.2 Cyanide Reference Solution: Dissnlve spproximately 2.5 g ¥4 and
2.51 g KON in one liter of distilled water. Cyanide concentration
in this solution is 1 mg/mi.

5.3 Sulfide Reference Solution: Pcépare fron Crystal of sodium
sulfide as described in Method 376.2 (Sulfide, Colorimetric,
Methylene Blue) Section 5.8 of "Methods for Chemical Analysis of
Water ard Waste," EPA 600/4~-79-020, March, 1979. The solution may
by standardized by the titrimeter iodine Method 376.1 of the same
publication, although this is not regquired.

5.4 Dilute sodium hydoxide solution, 0.25 N: Dilute 200 mL of sodium hyriroxide
solution (5.1) to 1 liter with distilled water.

5.5 Sodium hydroxide solution, 1.25 N: Dissolve 50 g NaH in distilled water

and dilute to 1 liter with distil led water.
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5.6 Lead acetate buffer:Dissolve 172.8 gms lead acetate,
PD{C5H40,) *3H,0 in 950 ml of water ard adjust pH to 4.5
with acetic acid.

5.7 Stock cyanide solution, 1 mg/mL: Dissolve 2,51 g KON
and 2 gm KDH in 1 liter of distilled water. Standardized with

0.0192 N AgNO3. Dilute v smprapriate concentration so that
1 mL = mg ON.

5.8 Stamdard cyanide solution, intewvnediate 50 mg/L: Dilute 50 mL
of stock solution (5.7) to 1 liter with distilled water,

5.9 Stamdard cyanide solution, 5 mg/L: Prepare fresh daily by dilutimg
100.0 mL of intermediate solution (5.8) to 1 liter with distilled
water and store in a glass-stoppered boctle.

5,10 Standard silver nitrate solution: Prepare by crushing approximately
5 g of AgNO3 crystals amd dryirg to comstant weight at 40°C,
Weigh cut 3.2647 g dried AgNO3, dissmlve in distilled water,
ard dilute to 1 liter (1 mL = mg (N).

5.11 Rhodanine irndicator: Dismlve 20 mg p-dimethylaminoberzalrdanine
in 100 mL of acetone.

5.12 Metlyl rad imdicator: Prepare 0.02 g dissoived in 60 mL water
and 40 ml, acetic acid.

6. System Check

6.1 The cperation of the system can be checked usirg the cyanide or
sulfide reference solutions, The reference solutions can be
used to verify eystem cperation; amd replicated can be expected
to agree to within approximately + 20 percent.

7. Procedure ;

7.1 Place 10 g of the material to analyzed into a beaker. 1In a well-
ventilated hood, add approximately 80 ml of deionized water and
deternine the anount of 1 N HpS0y requireai to adjust the solution
pH to 2.0.

7.2 Add 500 ml of sodium hydroxide (5.5) to the secomd (ON)
abgorbing tube amd dilute, if necessary, with distilled water to
obtain ard adequate depth of liquid.

7.3 To the first absorber, (sulfide) add a solution compcsed of

100 ml of the leal acetate huffer. If necessay make up the
volume with distilled water,
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’7.5

7.6

Ta7

7.8
7.9

T T T

DRAFT

Calibrate the pump in line to a flow of 60 + 3 ml/min usirg the
bubble meter attached to the punp cutlet. Measwure the flow
before aml after the test period. -

Place a second 10 g aligquot of the waste into the 250-ml
rourd-boctom flask, Add deionized water in an anount S0 that the
sum of the volume of water and the wolume of 1 N H3S04, required
for pH adjustment, will equal 100 ml, Solid samples require a
certain amount of dilution to reach a slurry state so that the
acid may contact all portions of the sample and so that stirring
may take place. Maintain the solution temperature at 30°C,

Assemble the spparatus as shown in Figuwre 1.

Begin stirring the sample; and make sure all connections are
tight.

Maintain the test solution at pH 2.0 using the 1 N HyS),
After 30 minutes, stcp the pump.

7.10 wash ard quantitatively trarsfer the recipitate in the first

scrubber. Determine the sulfide starting with Step 7.2 of
Metiod 9030.

7.11 Detemnine the cyanide in the secom aborber startirg with

Step 7.3.5 of Method 9010.
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8, Calculation

8.1 Usimg the titrimetric procedure, calculate the concentration of
CN as follows: :

(A-B)(1000) (100 mL}
ON (mg/L) = ({(mL of original sample} {mL of aliguot titrater)

where:
A = Volume of AgNO3 used for titration of sample

A = Volume of AgNO3 used for titration of blank,

62



Glass Tube u

< N

LLSCREW CLAMP

B,
: Infet
pH Electrode ™ .- L"ggtlu
Rubber Sleeve f Pump l'
ABSORBER
&)
ABSORBER @

Wasse Sample == Reaction Flmk

Siir b

HEATING
wantie | | O

63




P

{

L

s
)

-

APPENDIX X.): EP TOXICITY TEST PROCEDURES (a)

2.1.4 Extraction Procedure Toxicity

Introduction

The Extraction Procedure (EP) is designed to simulate the Teaching a
waste will undergo if disposed of in a sanitary landfill. This test is
designed to simulate leaching that takes place in a sanitary landfill
only. It is a laboratory test in which a representative sample of a waste is
extracted with distilled water maintained at a pH of 5 using acetic acid.

The extract obtained from the EP (the "EP Extract") is then analyzed to
determine if any of the thresholds established for the eight elements
(arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver), four-
pesticides (Endrin, Lindane, Methoxychlor, Toxaphene), and two herbicides
(2,4,5-trichiorophenoxypropionic acid, 2,4-dichlorophenoxyacetic acid) have
been exceeded. If the EP Extract contains any one of the above substances in
an amount equal to or exceeding the levels specifiec in 40 CFR 261.24, the
waste possesses the characteristic of Extraction Procadure Texicity and is a
hazardous waste.

Summary of Procedure

The Extraction Procedure consists of five steps (refer to Figure 1):
1. Separation Procedure

A waste containing unbound liguid is filterad and if the so0lid
pnase is less than 0.5% of the waste, the solid phase is discarded arag
the filtrate analyzed for trace elements, pesticides, and herbicices
(step 5). If the waste contains more znan 0.5% soiids, the solid phase
is extractad and the liquid phase stored for later use.

2. Structurai Integrity Procedure/Particle Size Reduction

Prior to extraction, the solid material must pass through a 2.5-mm
(0.375-in,) standard sieve, have a surface area per gram of waste
of 3.1 c¢m®, or, if it consists of a single piece, be subjected to the
Structural Integrity Procedure. The Structural Integrity Procecure is
used to demonstrate the ability of the waste to remain intact after
disposal. If the waste does not meet one of these conditions it must be
ground to pass the 9.5-mm sieve,

3. Extraction of Solid Material

The salid material from step 2 is extracted for 24 hr in an
aqueous medium whose pH is maintained at or below 5 uysing 0.5 N acetic
acid. The pH is maintained either automatically or manually. ({In
acidifying to pH 5, no more than 4.0 g of acid solution per g of material
being extracted may be used.)

a) From EPA-SW-846, Second Edition,Section 4.1.4
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Wet Waste Sampie Representative Wat Waste Sample
Contains < 0.5% < Waste Sample > Contains > 0.5%
Noanfilterable > 100 Grams Nonfilterable
Salids I Solids
l _ . Dry Waste Sampie l
Liguid Solid ) . Liguid Soiid
Separation } S‘l!"d - Solid Separation
Discard
v
Liquid Particle Size Ligquid
> 2.8mm < 9.5mm Monalithic
Sample Size IStruct_u ral
Reduction niegrity
Procedure
- v
Store at 4°C
Extraction of Soiid Waste =" atpH =2
Solid 4=  Liquid Solid Separation

v T

Discard
Liguid
EP Extract
> Analysis Methods

Figure 1. Extraction Procedure Fiowchart.

65



Introduction; Regulatory QOefinition / 3

4. Final Separation of the Extraction from the Remaining Sc¢lid

After extraction, the liquid:solid ratio is adjusted to 20:1 and
the mixed solid and extraction 1iquid are separated by filtration.
the solid is discarded and the Tiquid combined with any filtrate obtained
in step 1. This is the EP Extract that is analyzed and ccmpared to the
threshold 1isted in Table 1 of 40 CFR 261.24.

5. Testing.(Ana]ysis) of EP Extract

Inorganic and organic species are identified and quantified using

the appropriate methods in the 7000 and 8000 series of methods in this
manual,

Regulatory Definition

A solid waste exhibits the characteristic of EP toxicity if, using the
appropriate test methods described in this manual or equivalent methods
approved by the Administrator under the procedures set forth in 40 CFR 260.20
and 260.21, the extract from a representative sample of the waste contains
any of the contaminants listed in Table 1 at a concentration equal to or
greater than the respective value given in that Table. If a waste contains
Tess than 0.5% filterabie solids, the waste itself, after filtering, is
considered to be the extract for the purposes of analysis.

A solid waste that exnibits the characteristic of EP taoxicity, but is
not listed as a hazardous waste in Subpart 0, is assigned EPA Hazarcous
Waste Numbers that correspend to the toxic contaminants causing it to be
hazardous. These numbers are specified in Tabie 1.
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METHOD 1310

EXTRACTION PROCEDURE (EP} TOXICITY TEST-METHOD
AND STRUCTURAL INTEGRI S

1.0 Scope and Application

1.1 The extraction procedure (EP) described in this method is designed
to simulate the leaching a waste will undergo if disposed of in an improperly
designed sanitary landfill. Method 1310 is appiicable to liquid, solid, and
multiphasic samples.

2.0 Summary of Method

2.1 If a representative sample of the waste contains more than 0.5%
solids, the solid phase of the sample is extracted with deionirzed water which
is ma1nta1ned at a pH of 5§ + 0.2 using acetic acid. The extract is anaiyzed
to determine if any of the threshold 1imits listed in Table 1 are exceeded.
Table 1 also specifies the approved method of analysis. Wastes that contain
less than 0.5% soiids are not subjected to extraction, but are directly
analyzed and evaluated in a manner identical to that o7 extracts.

3.0 Interferences

3.1 Potential interferences that may be encountered during analysis are
discussea in the individual analytical methods referenced in Tabie 1.

2.0 Apparatus and Materials

4.1 Extractor: For purposes of this test, an acceptable extractor is
one that will impart sufficient agitation to the mixture to {1) prevent
stratification of the sampie and extraction fluid and (2) ensure that all
sample surfaces are continuously brought into contact with weil-mixed extrac-
tion fluid. Examples of suitable extractors are shown in Figures 1-3 of this
method and Section 2.2 (Mobility) of this manual and are available from
Associated Designs & Manufacturing Co., Alexandria, Virginia; Kraft Apparatus

Inc., Mineola, New York; Millipore, Bedford, Massachusetts; and Rexnard,
Milwaukee, Wisconsin.

4.2 pH Meter or pH Controller (Chemtrix, Inc., Hillsboro, Oregon
is a possible source of a pH controller).

4.3 Filter holder: A filter holder capable of supporting a 0.45-u
filter membrane and able to withstand the pressure needed to accomplish
separation. Suitable filter holders range from simple vaguum un1ts to
relatively complex systems that can exert up to 5.3 kg/em® (75 psi)
pressure. The type of filter holder used depends upon the propert1es of the

mixture to be filtered. Filter holders known to EPA and deemed suitable for
use are listed in Table 2.
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4.4 Filter membrane: filter membrane suitable for conducting the
required filtration shall be fabricated from a material which: (1) is not
physically changed by the waste material to be filtered, and (2) does
not absorb or leach the chemical species for which a waste's EP Extract will
be analyzed. Table 3 lists filter media known to the agency and generally
found to be suitable for solid waste testing.

4.4.1 In cases of doubt, contact the filter manufacturer to
determine if the membrane or the prefilter are adversely affected
If no information is available, submerge the

by the particular waste.
filter in the waste's ]iquid phase.

After 48 hr, a filter that

undergoes visible physical change (i.e., curls, dissolves, shrinks, or
swells) is unsuitable for use.

TABLE 2. EPA-APPROVED FILTER HOLDERS
Manufacturer Size Model No. Comments
Vacuum Filters
Nalgene 500 m 44-0045 Disposable plastic unit,
includes prefilter and
filter pads, and reservoir;
should be used when
solution is to be analyzed
for inorganic constituents
Nuclepore 47 mm 410400
Millipore 47 mm XX10 047 00
Pressure Filters
Nuclepore 142 mm 425900
Micro Filtration 142 mm 302300
Systems
Millipore 142 mm YT30 142 HW
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TABLE 3. EPA-APPROVED FILTRATION MEDIA

Filter to be used Filter to be used
Supplier for aqueous systems for organic systems

Coarse Prefilter

Gelman 61631, 61635 61631, 61635
Nuclepore 210907, 211707 210907, 211707
Millipore APZ% 035 00, AP25 035 00,

Medium prefilters

Nuclepore

Millipore

Fine prefiters

AP25 127 50

210905, 211705

AP20 G35 00,
AP20 124 50

AP25 127 50

210905, 211705

AP20 Q35 00,
AP20 124 50

Gelmen 64798, 64803 64798, 64803
Nuclepore 2109G3, 211703 210903, 211703
Millipore AP15 035 QO, AP15 035 00,

Fine filters (0.45 um)

AP15 124 50

AP15 124 50

Gelman 60173, 60177 60540 or 66149,
60544 or 66151

pall NX04750, NX14225

Nuclepore 142218 1422182

Millipore HAWP 047 0Q, FHUP 047 00,
HAWP 142 50 FHLP 142 S0

Selas 83485-02, 83485-02,
83486-02 83486-02

dSusceptible to decomposition by certain polar organic solvents.
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4.4.2.1 Prepare a standard solution of the chemical species
of interest.

4.4.2.2 Analyze the standard for its concentration of the
chemical species.

4.4.2.3 Fiiter the standard and re-analyze. If the concen-
tration of the filtrate differs from the original standard, the

filter membrane leaches or absorbs one or more of the chemical
species.

4.5 Structural integrity tester: Having a 3.18-cm (1.25-in.) diameter
hammer weighing 0.33 kg {0.73 1b) and having a free fall of 15.24 ¢m (6 in.)
shall be used. This device is available from Associated Design and Manufac-
turing Company, Alexandria, VA 22314, as Part No. 125, or it may be fabri-
cated to meet the specifications shown in Figure 4.

5.0 Reagents

5.1 Deionized water: Water should be monitored for impurities.

5.2 0.5 N acetic acid: This can be made by diiuting concentrated
glacial acetic acid {17.5 N). The glacial acetic acid should be of high
purity and monitored for impurities.

5.3 Analytical standards should be prepared according to the analytical
methods referenced in Table 1.

6.0 Sample Collection, Preservation and Handling

6.1 All samples must be collected using a sampling plan that addresses
the considerations discussed in Section One of this manual.

6.2 Preservatives must not be added to samples.

6.3 Samples can be refrigerated if it is determined that refrigeration
will not avfect the integrity of the sample.
7.0 Procedure

7.1 If the waste does not contain any free liquid, go to Section 7.9.
If the sample 1is ]iquid or multiphase, continue as follows. Weigh filter
membrane and prefilter to +0.01 g. Handle membrane and prefilters with

blunt curved-tip forceps or vacuum tweezers, ar by applying suction with a
pipette.
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Combined
=~ \Weight
33 kg (.73 1b)

{3.15 cmj
(1.28™)

Sample

/- Elastemeric
Sampie Haider®

7.1 em
(2.8}

9.4 cm h
{3.7"}

Figure 4. Compaction testar.

‘ E’?m’m"ic sampie holder fabricated of material firm enough to support the sampia.
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7.2 Assemble filter nolder, membranes, and prefilters following the
manufacturer's instructions. Place the 0.45-pym membrane on the suppart
screen and add prefilters in ascending order of pore size. Do not prewet
filter membrane.

7.3 Weigh out a representative subsample of the waste {100 g minimum).

7.4 Allow slurries to stand to permit the solid phase to settle.
Wastes that settle siowly may be centrifuged prior to filtration.

7.5 Wet the filter with a small portion of the waste's or extraction
mixture's liquid phase. Transfer the remaining material to the filter hoider
and apply vacuum or gentle pressure (10-15 psi) until all liquid passes
through the filter. Stop filtration when air or pressurizing gas moves
through the membrane. If this point is not reached under vacuum or gentle
pressure, slowly increase the pressure in 10-psi increments te 75 psi. Halt
filtration when ligquid flow stops. This liquid will constitute part or all
of the extract (refer to Section 7.16). The liquid should be refrigerated
until time of analysis.

NOTE: 01l samples or samples which contain oil are treated in exactly
the same way as any other sample. The liquid portion of the sample is
filtered and treated as part of the EP extract. If the liquid portion of
the sample will not fiiter (this is usually the case with heavy oils or
greases) it is carried through the EP extraction as a solid.

7.6 Remove the solid phase and filter media and, while not allowing it
to dry, weight to +0.01 g. The wet weight of the residue is determined by
calculating the weight difference between the weight of the filters (Section
7.1) and the weignt of the solid phase and the fiiter media.

7.7 The waste will be handled differently from this point on depending
on whether it contains more of less than 0.5% solids. If the sample appears

to have less than 0.5% solids, the percent solids will be determined by the
following procedure.

7.7.1 Dry the filter and residue at 80° C until two successive
weighings yield the same value.

7.7.2 Calculate the percent solids using the following equation:

waeight of filtered _ tared weight
solid and filters of fitters

initial weight of waste material

x 100 = 5% solids

NOTE: This procedure is only used t: determine whether the solid
must be extracted or whether it can .= discarded unextracted. It

75



,—
—~-
~——

K.

1310 / 11

is not used in calculating the amount of water or acid to use in
the extraction step. Do not extract solid material that has been
dried at 80" C. A new sample will have to be used for extraction
if a percent solids determination is performed.

7.8 If the solid comprises less than 0.5% of the waste, discard the
solid and proceed immediately to Section 7.17, treating the liquid phase as
the extract.

7.9 The solid material obtained from Section 7.5 and all materials that
do not contain free liquids should be evaluated for particle size. If the
solid mater}al has a surface area per gram of material equal to or greater
than 3.1 cm* or passes through a 9.5-mm (0.375-in.) standard sieve, the
operator should proceed to Section 7.11. If the surface area is smaller or
the particle size larger than specified above, the solid material would be
prepared for extraction by crushing, cutting or grinding the material so
that it passes throuch a 9.%5-mm (0.37%-in.) siave or, if the material is in
a single piece, by subjecting the material to the "Structural Integrity
Procedure" described in Section 7.10.

7.10 Structural Integrity Procedure (SIP):

7.10.1 Cut a 3.3-cm-diameter by 7.l-cm-long cylinder from the
waste material. For wastes that have been treated using a fixation
process, the waste may be cast in the form of a cylinder and allowed to
cure for 30 days prior to testing.

7.10.2 Place waste into sample holder and assemble the tester.
Raise the hammer to its maximum height and drop. Repeat 14 adaitional
times.

7.10.3 Remove solid material from tester and scrape off any
particles adhering to sample holder. Weigh the waste to the nearest
0.01 g and transfer it to the Extractor.

7.11 If the sample contains more than 0.5% solids, use the wet weight
of the solid phase obtained in Section 7.6 for purposes of calculating the
amount of 1iquid and acid to employ for extraction by using the following
equation:

H=Hf"wt
where:

W = wet weight in grams of solid to be charged to extractor

it

Wg = wet weight in grams of filtered solids and filter media

Wy = weight in grams of tared filters.
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If the waste does not contain any free liquids, 100 g of the material will
be subjected to the extraction procedure.

7.12 Place the appropriate amount of material (refer to Section 7.11)
into the extractor and add 16 times its weight of deionized water.

7.13 After the solid material and deionized water are placed in the
extractor, the operator should begin agitation and measure the pH of the
solution in the extractor. If the pH is greater than 5.0, the pH of the
solution should be decreased to 5.0 + 0.2 by adding 0.5 N acetic acid. If
the pH is equal to or less than 5.0, no acetic acid should be added. The pH
of the solution should be monitored, as described below, during the course of
the extraction and, if the pH rises above 5.2, 0.5 N acetic acid should be
added to bring the pH down to 5.0 + 0.2. However, in no event shall the
aggregate amount of acid added to the sclution exceed 4 m! of acid per gram
of solid. The mixture should be agitated for 24 hr and maintained at
20°-40° C (68°-104° F) during this time. It is recommended that the operator
monitor and adjust the pH during the course of the extraction with a device
such as the Type 45-A pH Controller manufactured by Chemtrix, Inc., Hills-
boro, Oregon 97123 or its equivalent, in conjunction with a metering pump
and reservoir of 0.5 N acetic acid. If such a system is not available, the
following manual procedure shall be employed.

7.13.1 A pH meter should be calibrated in accordance with the
manufacturer's specifications.

7.13.2 The pH of the solution should be checked and, if necessary,
0.5 N acetic acid should be manuaily added to the extractor until the pH
reaches 5.0 + 0.2. The pH of the solution should be adjusted at 15-,
30-, and 60-min intervais, moving to the next longer interval if the pH
does not have to be adjusted more than 0.5 pH units.

7.13.3 The adjustment procedure shouid be continued for at least 6 hr.

7.13.4 If, at the end of the 24-hr extraction period, the pH of the
solution is not below 5.2 and the maximum amount of acid {4 ml per gram ,
of solids) has not been added, the pH should be adjusted to 5.0 + 0.2 /
and the extraction continued for an additional 4 hr, during which the

_ pH should be adjusted at l-hr intervals.

7.14 At the end of the extraction period, deionized water should
be added to the extractor in an amount determined by the following equation:

V= (20)(W) - 16(k) - A

where:
V = ml defonized water ta be added .
W = weight in ¢ of solid charced to extractor N
A =ml of 0.5 N acetic acid added during extraczion
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7.15 The material in the extractor shouid be separated into its compo-
nent 1iquid and solid phases in the following manner.

7.15.1 Allow slurries to stand to permit the soiid phase to settle
(wastes that are slow to settle may be centrifuged prior to filtration)
and set up the filter apparatus {(refer to Section 4.3 and 4.4).

7.15.2 wet the filter with a small portion of the waste's or
extraction mixture's liquid phase. Transfer the remaining material to -
the filter holder and apply vacuum or gentle pressure (10-15 psi) until
all liquid passes through the filter. Stop filtration when air or
pressurizing gas moves through the memprane. If this point is not
reached under vacuum or.gentle pressure, slowly increase the pressure in

" 10 psi increments to 75 psi. Halt filtration when 1iquid flow stops.

7.16 The liquids resuiting from Sections 7.5 and 7.15 should be combined.
This combined liquid (or the waste ftself if it has less than 0.5% solids, as
noted in Section 7.8) is the extract and shouid be analyzeg for the preasence
of any of tne contaminants specified in Table 1 using the Analytical Proce-
dures designated in Section 7.17.

7.17 The extract will be prepared and analyzed according to the analyt-
ical methods specified in Tapble 1. All of these analytical methods are
included in this manual. The methoqd of standard addition will be employed
for all metal analyses.

NCTE: If the EP extract includes two pnases, concentration of contaminants
is determined by using a simpie weighted average. For example: An EP
extract contains 50 mi of oil and 1,000 ml of an aqueous phase. Contaminant
concentrations are determined for each phase. The final contamination
concentraticn is taken to be

(50)(contaminant conc. in o0il) + (1,000)(contaminant conc. of agueous phase)
1,080 1,050

7.18 The extract concentrations are compared to the maximum contamina-
tion limits listed in Table 1. If the extract concentrations are equai to or

greatei than the respective values, then the waste is considered to be EP
toxic.

lchromium concentrations have to be interpreted differently. A waste
containing chromium will be determined to be EP toxic if (1) the waste extract
has an initial pH of less than 7 and contains more than 5 mg/l of hexavalent
coromium in the resulting extract, or (2) the waste extract has an initial
pH greater than 7 and a final pH greater than 7 and contains more than 5 mg/l
of nexavalent chromium in the extract, or (3} the waste extract has an
initial pH greater than 7 and a final pH less than 7 and contains more than
5 mg/1 of total chromium, unless the chromium is trivalent. To determine
whether the chromium is trivalent, the sample must be processed according to
ar alkaline digestion method (Method 3060) and analyzed for hexavalent
c.romium (Methods 7185, 7196, or 7197).
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8.0 Quality Control

8.1 A1l quality control data should be maintained and available for
easy reference or inspection.

8.2 Employ a minimum of one blank per sample batch to determine if
contamination or any memory effects are occurring.

8.3 A1l quality control measures suggested in the referenced analyticg]
methods should be followed.
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METHOD 9010

TOTAL AND AMENABLE CYANIDE :

1.0 Scope and Application

t.1 Method 9010 is used to determine the concentration of inorganic
Cyan:i.. in a waste or leachate. The method detects inorganic cyanides that
are. present as either simple soluble salts or complex ragicals, It is used
to determine values for both total cyanide and cyanide anmenable to chlorination,
Methoad 9010 does not determine the “reactive" cyanide content of wastes
containing iron-cyanide complexes. (As an alternative to Method 9010,
autocanalyzers may be used for cyanide @nalysis if the analyst adheres to the
precautions and quality control requirements specifiea in this method.)

1

2.0 Summary of Method

2.1 The waste is divided into two parts, One is chlorinated to destroy
susceptible complexes. Each part is then distilled to remove interferences
and analyzed for Cyanide. Tne fraction amenable to chlorination is getermined
by the difference in values.

2.2 luring the qistillation, cyanide is converted to hydrogen cyanide
vapor, which 1s trapped in a scrubber containing sodium hydroxide solution.
This solution is then titrated with stangard silver ratrate.

3.0 Interferences

3.1 Sulfides interfere with the titration. They may be precipitated
with cagmium,

3.2 Fatty acids forim seaps under alkaline titration conditions and
interfere. They may be extracted with a suitable solvent.

3.3 Oxidizing agent. may decompose the cyanide. They may be treated
with ascorbic acid. :

3.4 Thiocyanate presence will interfere by distilling over in the
procedure. This can be prevented by adding magnesium chloride,

3.5 Aldehydes and ketones may convert cyanide to cyanchydrin under the
acid distillation congitions,

4.0 Apparatus and Materials

4,1 Mmicroburet, 5.0 ml, for titration.
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4,2 Flasks, condenser, and tubing are needed as shaown in Figure 1. The a
roilin, flask should be of 1-liter size with inlet tube and provision for a

corgenser.  The gas absorber may be 8 Fisher-Milligan scrubber. Assenble as
snown n Figure 1.

5.0, Reagents

5,1 ASTM Type 11 water (ASTM D1193) or bDetter quality: Water should be
aonitored for impurities. '

£.2 Calcium hypochlorite solution!. Dissolve 5 g of hypochlorite, Ca(OCl)z,
in 100 ml of Type Il water.

§.3 Sodium hydroxide solution (1,25 N): Disselve 50 g of sodium
hydroxide (NaOH) in Type 1l water and dilute to 1 liter.

8.4 Ascorbic acid: crystals.

5.5 Potassiun rodide-starch paper,

5.6 Lead acetate paper. ' |
£.7 Caomium carbonate (powdered). j
5.8 Hexane, |

5.9 Acetic acid solution (1:9),

5.10 Conc. H2S504.

.11 Silver nitrate standard solution (0.0192 N): DOry 5 g AghOj3
crystals to constant weiynt at 40° C, Weigh out 3.2647 g and dissolve in
Type 11 water, Oilute 1000 ml (1 ml = ] mg CN).

.12 Rnhodanine indicator solution: ODissolve 20 mg p-dimethyl-amino-
benzalrhodanine in 100 ml acetone,

5.13 Magnesium chloride solution: Weigh 510 g MgCl;+6H320 into a
1-liter volumetric flask, Dissolve ang bring to volume with Type [[ water.

6.0 Sample Collection, Preservation ang Handling

6.1 All samples must have been collected using a sampling plan that
agdresses the considerations aiscussed in Section One of this manual.

6.2 Samples should be collected in plastic or glass bottles of l-titer

size or larger. Ail bottles must be thoroughly cleaned and thorougnly rinsed
to remove soluble materials from containers,
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Connecung Tubing

Alhhn Condunser

Air Inlet Tubs

|

VIV

Suction

Gas Abiorber

One-Liter
Boiling Flask

Figure 1. Apparatus for cyanide distillation.
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6.3 Uxidizing agents such as chlorine deconpose most cyanides, To
20 e Ine whelher 04101210 éyents are present, test a drop of the sample
SATH poTEsTiaT ieiide~starch test paper; a blue color ingicates the need for
treatient., AQd ascorbic a¢1d a few Crystals at a time until a drop of sample
Joduces no coler on the yndicator paper, Then adg an adgitional 0.6 g of
avcoroie acid fur each liter of water,

« £.4 Samples wust be preserved with 2 ml of 10 N sodium hydroxide per
r1ter of sarple (pH 1¢ greater than or equal to 12) at the time of collection,

5.5 Samples should te refr1gurated at 4° C when possible and analyzed
s Saun as possible,

1}

7.0 Procedure

7.1 If interferences are known or suspected to be present, test and
treat the sanple as follows.

7.1,1 Sulfioeg; If a orop of the distillate on lead acetate test
pager inatcates tne presence of sulfides, treat 25 ml more of the sample
then the aount reguired for the ¢y :nide determination with powdered
caJtien carponate.  Yellow cagmiua sulfide precipitates if the sample
contarns sulfide. Repeat this operation until a drop of the treated
saapte solution does not darken the lead acetate test paper. Filter the
solution through a dry filter paper into a dry beaker, and from the
filtrate, measure the sanple to use for analysas. Avoid a large excess
of cagnium and a lonyg contact time in order to minimize a loss by

coaplexation or occlusion of cyanide on the precipitated material,
Sulf)GeS should De renoved prior to preservation with sodium hydroxide.

7.1.2 Fatty acids: Acidify the samgple with acetic acid (1:9) to

.pH 6.0 to 7.0, CAUTION: Toxic hydrogen cyanide can be generated in an
acia solution, This operation must be performed in the hood and the
sample left there until it can be made alkaline again after the extraction
nas been performed. Then extract with isooctanc, hexane, or chloroform
(preference in arder listed) with a solvent volume equal to 20% of the
sample volume, One extraction is usualy adequate to reduce the fatty
acids below the interference level, Avoid multiple extractions or a

long contact time at low pH in order to keep the loss of HCN at a

minimum. When the extraction i¥s compieted, immediately raise the pH of
the sample to above 12 with NaQH solution.

7.1.3 Uxidizing agents: Test a drop of the sample with potassium
iodide-starch test paper (hl-starch paper). A blue color indicates the
need for trestinent. Add ascorbic acid a few crystals at a time until a
draop of sample produces no caolor on the indicator paper. Then add an
adortional 0,6 g of ascorbic acid for each liter of sample voiume.
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7.2 Chlorination of a sample aliquot

7.2.1 Take a 500-ml sample aliquot or a sample volume diluted to
500 ml. Add calcium hypochlorite solution dropwise while agitating and
maintaining the pH between 1] and 12 with sodium hyaroxide solution
(1.25 N). CAUTION: The initial reaction product of alkaline chlorina-
tion is the very toaic gas cyanogen chloride; therefore, this reaction
should be performed in a hood. For convenience, the sample may be
agitated in a l-liter beaker by a magnetic stirring device.

7.2.2 Test for residual chlorine with Kl-starch paper and maintain
this excess for 1 hr, continuing 2agitation. A distinct blue color on
the test paper indicates a sufficient chlorine level. If necessary, aad
additional hypochlorite solution.

7.2.3 After 1 hr, add 0.5-g portions of ascorbic acid until
Kl-starch paper shows no residual chlorine. Add an additional 0.5 g of
ascorpic acid to ensure the presence of excess reducing agent,

7.3 Take the aliquot treated in Section 7.2 plus either a second 500-nl
aliquot of the untreated sample or an untreated aliquot diluted to 500 ml in
the 1-liter boiling flask and separately distill as follows.

7.3.1 Aad 50 ml of sodium hydroxide (1.25 N) to the absorbing tube
and dilute if necessary with Type 1l water to obtain an adequate depth
of liquid in the absurber. Connect the boiling flask, condenser, .
absorber, and trap in the train.

7.3.2 Start a slow stream of air entering the boiling flask by
adjusting the vacuum source, Adjust the vacuum SO that approximately
one bubble of air per second enters the boiling flask through the air
inlet tube. CAUTION: The bubble rate will not remain constant after
the reagents have been added and while heat is being applied to the
flask. The air rate must therefore occasionally be adjusted to prevent
the solution in the boiling flask from backing up into the air inlet
tube,

7.3.3 Slowly add 25 ml conc. sulfuric acid through the air inlet
tube. Rinse the tube with Type Il water and allow the air flow to mix
the flask contents for 3 min., Pour 20 ml of magnesium chloride solution
into the air inlet and wash down with a stream of water,

7.3.4 Heat the solution to boiling, taking care to prevent the
solution from backing up into and overflowing frowm the air inlet tube.
Reflux for 1 nr. Turn off the heat and continue the airflow for at
least 15 min. After cooling the boiling flask, aisconnect the absorber
and close off the vacuum source.
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7.3.5 Drayn the solution from the absorber into a 250-ml volumetricg
flask and dring up to volutwe with Type Il water washings from the
absarber tube,

7.4 Titration

7.4.1 Add the solution or an aliguot diluted to 250 ml to a 500-m!)
erienmeyer flask, Add 10-12 drops rhodanine indicator,

7.4.2 Titrate with standard silver nitrate to the first change in
colar from yellow ta brownish-pink, Titrate a Type 1l water blank using
the same amount of sodium hydroxidé end ingicator as in the sample.

7.4.3 The analyst shoula familiarize himself with the end point of
the titration and the amount of indicator to be used before actually

titrating the samples, A 5- or 10-ml microburet may be conventiently
used to obtain precise titration.

7.5 Titrate a blank using Type ]! water in an identical menner.

7.6 Calculation:

L. CK, mg/l o= uT(gr;gB):agg?e * “m of 'a'ang'% TitTated
where:
A= volume of AgNO3 for titration of sample.
B = volume of AghO3 for titration of blank.
2. Cyanide amenable to chlorination:
(N, mg/l = C - D
where: ;
C = mg/} total cyanide in unchlorinated aliquot

D = mg/1 total cyanide in chiorinated aliquot

. 7.7 Duplicates, spiked standards, and check standards should be routinely
anadliyzegd.

‘8.0 Quality Control

8.1 A1l quality control data should be maintained ang available for
easy reference or inspection,

- 86



P n e teermres aee N tiaEbE ! —_—
Maicolm Haldnpe

Secrerary APPENDIX XII : SPECIMEN OF NBS STANDARDS/CONTROLS
A USED BY COMMERCIAL TESTING LABS

National Burean of Standards

9gel 40130

T ATIYTH

‘aug ‘AOJ2N pue
SNIAILS ‘SL10dS

(ertificate of C?\nalgﬁiﬁ
Standard Reference Material 1633a

Trace Elements in Coal Fly Ash

This Standard Reference Materiai (SR M) is intended for use in the evaluation of analytical methods for the determina-
tion of constituent elements in coal fly ash or materials with 2 similar matnx.

SRM 1633a is a fly ash that was sieved through a No. 170 sieve with a nominal sieve opening of 90 um.

Certified Values of Constituent Elements: The certified values for the constituent elements are shown in Table 1. The
analytical techniques used and the analysts are given in Table 3. The cenified values are based on results obrained by

reference methods of known accuracy or from two or more independent, reliable anatytical methods. Noncerufied
values are given for information only in Table 2.

Notice and Warnings to Users: This certification is invalid S years from date of purchase of the SR M. The constituents

certified or analyzed are reviewed periodically and may be updated to reflect improved measurement. Updated
certificates will be made available upon reques:.

Use: This material should be dried to a constant weight before using. Recommended procedures for drying are: (1)
Vacuum drying for 24 hours at ambient temperature using a cold trap at or below —50 ° C and a pressure not greater
than 30 Pa (0.2 mm Hg); (2) drying for 2 hours in an oven at 105 ° C; (3} drying in a dessicator over P20s or MgaClOa.

Samples of the dried material weighing at least 250-mg should be used for analysis. When not in use the material should
be kept in a tightly sealed bottle,

Source and Preparation of Material: The fly ash material was suppiied by a coal fired power plant and is 2 product of
Pennsyivania and West Virginia coals. It was sclected as a typical fly ash and is not intended as a fly ash {rom a specific
coal or combustion process. The material was sieved and blended for 2 hours in a Vee blender. The matenial was then
removed and placed in a series of bulk containers from which specific sampies were taken for homogeneity testing and
certification analysis. Twelve bottles were selected for the homogeneity test. Samples from each bottle were analyzed for
cobalt, chromium, europium, iron, scandium, and thorium using nondestructive neutron activation analysis. The
observed standard deviations for both 50 and 250 mg sample sizes were consistent with counting statistics, indicating that
the fly ash is homogeneous within + 5% (relative) based on these elements. The homogeneity testing and certification
analyses were performed in the NBS Center for Analytical Chemistry.

The overall direction and coordination of the analytical measurements leading to the initial certification were performed
in the Center for Analytical Chemistry under the chairmanship of L.A. Machlan.

The technicai and support aspects involved in the preparation, certification, and issuance of this Standard Reference
Material were coordinated through the Office of Standard Refcrence Materials by W.P. Reed and T.E. Gills.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief

January 5, 1985 Office of Standard Reference Materials
{Revision of certificate

dated April 18, 1979)

(over)
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Table |. Certified Vajues of Constituent Elements

1.0

5%

Minor

Constituents

Magnesium
Sodium

Trace Constituents

Major Content
Constituents Wt. Percent
Aluminum 143 +1.0"

fron 94 +0.1
Potassium 1.88+0.06 2.2¢
Silicon . 228 +0.8 4w’
Calcium L11£0.01
Element Content ug/g
Antimony 6.8 + 04
Arsenic 145 =15
Cadmium .00+ 0.15
Chromium 196 + 6

Copper 118 +3
Manganese 179 =*= 8
Mercury 0.16+ 0.01
Nickel 127 =+ 4

Lead 724 = 04

Element

Rubidium
Selenium
Strontium
Thorium
Thallium
Uranium
Vanadium
Zinc

Content

Wt. Percent .

0.455 * 0.010
.17 *0.0i

Content ug/«

131 £ 2
103+ 0.6
830 130
24.7% 0.3
5.7 02
10.2 £ 0.1
297 = 6
220 10

“The uncertainties of the certified values are based on judgment aad represent an evaluation of the combined
effects of method imprecision, possibie systematic errors among methods, aed materiai variability for samples
of 250-mg or more. (No attempt was made to derive exact statistical measures of imprecision because several
methods were involved in the determination of most constituents),

Supplemental Information

of two or more independent methods. These values are included for information only.

SRM 1633a
Page 2

Element

Barium
Titanium
Sulfur

Tabie 2. Noncertified Values for Constituent Elements

Content

Wt. Percent

0.15

0.8 V.9

0.18

88

Elermnent

Beryllium
Cerium
Cobalt
Cesium
Europium
Gallium
Hafnium
Molybdenum
Scandium

Content

—BE/E

12
130
46
13
4
58
3
29
40

e.1s
2.2%



Table 3. Anaiytical Methods Used for Certified Constituent Elements

Method/
Element A B C D E F G

Aluminum

Antimony

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead : .

Magnesium

Manganese

Mercury

Nickel

Potassium

Rubidium * * *

Selenium

Silicon

Sodium

Strontium

Thallium :

Thorim

Uranium

Vanadium

| Zinc

Analytical Methods

Atamic Absorption Spectrometry or Flame Emission Spectrometry
Isotope Dilution Mass Spectrometry

Neutron Activation Analysis

Polarograpiy

X-ray Fluorescence Spectrometry

Inductively-Coupied Plasma Emission Spectrometry

Isotope Dilution Spark Source Mass Spectrometry

. Gravimetry

~rmommpNw»

Direct Coupled Plasma Emission Spectrametry

SRM 1633a
Page 3 (overn)
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Standard Reference Materials

2689, 2690, and 2691
Coal Fly Ashes

These Standard Reference Materials (SRM’s) are intended for use in the evaluation of anaiytical methods and techniques used
for the classification of coal fly ash and for the determination of constituent elements in coal fly ash or materials with a similar
matrix. Each SRM consists of 3 hermetically sealed glass vials of Iy ash, wh:chhasbeensxzccla.ssxﬁedandblendedtoa
high degree of homogeneity. Each vial contains 10 grams of fly ash.

The three different fly ash SRM's were chosen to cover a wide range of chemical and mineralogical compositions. The certi-
fied values for the constitient elements and the sieve residue are given in Table 1. For user convenience, gravimetric mul-
tipliers for the conversion of the constituent elements to oxides are given in Table 2. The certified values, except for the sieve
residue, are based on measurements using two or more independent reliable analytical techniques and/or methods. Noncert-
fied values (in parentheses}, also given in Table 1, are provided for information only.

The certified value for the residue retained on a No.325 U.S. Standard Sieve is theoretical and is based on an ideal 45
micrometer sicve. The theoreticai value was calculated from a least-squares straight line fit of mean values of measurements
made using NBS calibrated sieves with average sieve openings of 42.5, 44.0, 45.5, 46.0, 46.5, and 47.0 micrometers. The
residue data were obtained from tests performsd in accordance with ASTM C430, Standard Test Method for Fineness of
Hydraulic Cement by the 45 micrometer (No. 325) Sieve, as specified in ASTM C311, Standard Methods of Sampling and
Testing Fly Ash or Nanwral Pozzolans for Use as Mineral Admixwre in Portland Cement Concrete.

Information on the sources of the fly ashes and a description of the coals from which they were derived is given in Table 3.
. A list of analytical techniques and methods that were used for the certification of these SRM’s is given in Table 4.

Notice to Users: These SRM’s are soid individually rather than in sets; however, only one Certificate of Analysis is provided.
Therefore, the user must be careful to use the data specific to the SRM being used.

Use: Before cemification, these fly ash SRM's were homogenized and hermetically sealed in glass vials to minimize any
changes in chemical and physical properties. Therefore, the SRM's shouid be used as received.

To open a vial containing the SRM, make a deep scratch with a file 1/4 inch from the bottom. Invert the viai and press a
red hot file point against the scratch to cause a circumferental crack to form.

The composition and specific surface area of the ash may change on being exposed to the moisture in the air. Therefore, the
SRM should be used as soon as possible after opening. If not used immediately, it should be protected from atmospheric
moisture by transferring the opened SRM to a stoppered vial and storing in a desiccator.

The preparation of these SRM's and the coordination of cooperative technical measurements leading to certification were per-
formed under the direction of Howard M. Kanare with assistance from Charles M. Wilk, both of Construction Technology
Laboratories, Portland Cement Association, Skokie, [linois.

The overall direction and coordination of the analytical measurements leading to certification were performed in the Inor-
ganic Analytical Research Division, J.R. DeVoe, Chief.

The statistical anaiysis of the certification data was performed by R.C. Paule of the NBS Nationai Measurement Laboratory.

The technical and supporr aspects invoived in the preparation, certification, and issuance of these Standard Reference
Materials were coordinated through the Office of Standard Reference Materiais by T.E. Gills.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief
October 1, 1986 g9 Office of Standard Reference Mareriais



Constituent Element

Aluminum
Barium
Calcium
Iron (Total)
Potassium
Magnesium
Manganese
Sodium
Phosphorus
Silicon
Sulfur

" Strontium

Titanium
LOI 750 °C ==

Moisture (110 *C) *=
Residue on a2 45 um
electroformed sieve
{ASTM Standard Test
Method C430-83)

Table 1
Certified Concentrations of Constiruent Elements in SRM's 2689, 2690, and 2691

2689

12.94 + 0.21
(0.08)
2.18 + 0.06
9.32 + 0.06
2.20 + 0.03
0.61 + 0.05
(0.03)
0.25 + 0.03
0.10 + 0.01
24.06 + 0.08
0.07)
0.75 £ 0.01
(1.78)
(0.14)

128 +1.2

2690

12.35 £ 0.28
(0.65)
571 + 0.13
3.57 £ 0.06
1.04 + 0.04
1.53 & 0.05*
(0.03)
0.24 + 0.02
0.52 + 0.01
25.85 £ 0.17
0.15 £ 0.01
0.20)
0.52 + 0.01
(0.53)
©0.12)

8.0 £0.7

9.81 + 0.39
(0.66)
18.45 £ 0.32
4.42 £ 0.03
0.34 + 0.01
3.12 & 0.08
(0.02)
1.09 + 0.05
0.51 £ 0.02
16.83 + 0.12
0.83 + 0.05
.27
0.90 + 0.02
0.23)
(0.08)

10.5 £ 0.5

‘The uncertainty is expressed 23 two standand deviarions of the certified value uniess otherwise nored. *This uncertainry
is bused o0 scientific judgement, It is menss to spproximate 3 two sandard deviations of the certified value.
*=tn sccordance witk /iSTM Sto Zard Tan Method C311.85.

Constituent Element

Aluminum

Barium

Phosphorus
Silicon
Strontium
Sulfur
Titanium

SRM 2689, 2690 & 2691

Page 2

Table 2

Multipliers For Element to Oxide Conversion.

Oxide Sought

Al,0,
BaQ
Ca0
Fe,0,
K.,O
MgO
MnQ

Mn,0,

Na,0O
PZOS
Si0,
ScO
SO,
TiO,

91

Multipiier

1.88946
1.11650
1.39919
1.42974
1.20459
1.65807
1.29122
1.43684
1.34798
229137
2.13931
1.18261
2.49714
1.66806



Source and Preparation of Materials: The fly ashes were obtained from three different coal-fired power plants and are pro-
ducts of western Keatucky, Colorado, and Wyoming coals. Each fly ash was size classified and particles greater than 45
micrometers were removed. These coarse particles, mosty quartz and partaily burned fragments, were ground to pass a
No. 100 (150 pm) sieve. This materiai was blended back into the rest of the fly ash, and the entire lot of material was homo-
genized in a ribbon blender, hermeticaily sealed in glass vials, and packaged. The packaging operations were performed in
a temperature and humidity controiled atmosphere to minimize moisture differences berween samples.

Homogeneiry Testing: Stratified random selections of vials from each SRM were made and analyzed using x-ray
fluorescence. Each vial was opened and two aiiquots of 0.5 g were taken and fused into glass discs for XRF analyses. The
duplicates of the individual vials made a total of 50 discs for each fly ash. For the elements measured (Al, Ca, Fe, and Si),
10 evidence of sample heterogeneiry was observed.

TABLE 3
SUPPLEMENTAL INFORMATION ON THE SOURCE AND DESCRIPTICON OF SRM's 2689, 2690, and 2691
2089 2620 L6891,
Source: Monier Resources, Inc. Pozzolanic International Kansas City Power & Light Co.
San Antonio, Texas 78216 Mercer Island, Wash, 98040 Kansas_ City, Mo, 64141
Power Plant: Georgia Power Co. Colorado-Ute Electric = - » KCPandL =
Plant Bowen Association B Iatan Power Station
Stilesboro, Ga. Craig Station latan, Mo.
Craig, Colo.
ASTM C618 Class: F F C
Coal Mine: Western Kentucky Trapper Mining, Inc. Arco Black Thunder Mine
Coal Districts 8 & 9 Craig, Colo. Powder River Basin
Gillette, Wyo.
Coal Type: " Bituminous (Moderate Sub-bituminous Sub-bituminous
Sulfur) {Low Suifur) (Low Sulfur)
Typical Properties of Coals Burned to Produce SRM’s
Buu/lb: ’ 12,000 9,700 8.800
Moisture, wt. %: 6 16.5 27.6
Ash, wt. %: 12 5.3 4.8
Sulfur, wt. % 1.5 0.3 - 0.3

SRM 2689, 2690 & 2691
Page 3
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TABLE 4

Analyticai Techniques and Methods Used in the Certification of
SRM's 2689, 2690, and 2691

Method/ A B C D E F G
Element

Aluminum L] = »

Ba.fium » L

Calcium ] L L] L

Iron » L] -
iMagm:ium . .
Mﬂm&e * » »
Fhosphom - ] L
bom’jum » L »

Silicon » L] - -

Sodium » ) = - =
Strontium . * -

Sulfuf . » ® »
T'm“lm L] - *

Loss on Ignition hd

|Moismre . .

Sieve Residue

(No.325 sieve) . : .

ANALYTICAL ﬁchUES AND METHODS

Atomic Absorption

Direct Current Plasma Emission Spectrometry

Gravimemy

Neutron Activation Analysis

Titrimetry (Colorimerry)

X-Ray Fluorescence Spectrometry

ASTM Test Method C430-83 for Fineness of Hydraulic Cement by the 45-micrometer (No.325). Sieve as
specified in ASTM C311,Standard Methods of Sampling and Testing Fly Ash or Nantral Pozzolans for Use as
an Admixwre in Portland Cement Concrete,

aommUOwy

Analysts—NBS Center for Analyticai Chemistry

l. E. S. Beary
2. D. A. Becker
3. M. S. Epstein

Analysts—Construction Technology Laboratories, Portland Cement Association, Skokie, [llinois

Robert Crow
Howard M. Kanare
Hugh Love

Alyssa H. Malen
Charles M. Wilk
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Standard Reference Material 1645
River Sediment

This Standard Reference Materiai is intended for use in the calibration of methods used in the analysis of river

' sediment and materials with similar matrices. The material has been {reeze dried and s now essentially free

from moisture. The certified values given below are based on measurements made on a dried sample of at least
100 mg for the trace elements and for a 1-g sampie for iron and chromium.

The values are based on the results of 6 to 30 determinations by the analytical techniques indicated. The
gstimated uncertainties include those due to sample variation, possible method differences, and errors of
measurement (sec Preparation and'Analysis).
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Element pe/g Element ug/g
Cadmium® ¢ 102 + LS Thorium® 162+ 022
Copper’ © 109 19 . Uranium® LIt .05
Lead® ¢ 714 +28 Vanadium® 235 £ 6.9
Ma.ng.’s.l:u'.s-.zb ¢ 785 +97 Zinc' d . 1720 =+ 169
Mercury” © L.l + 05 Weight %
Nicke?® ¢ 458 £ 2.9 Chromium’ © 296+ 0.28
Thallium® 144 £ 0.07 Iron' 1.3 = 1.2

* Atomic Absorption Spectrometry

> Isotope Dilution Mass Spectrometry
“ Neutron Activation Apalysis

¢ Polarography

The overall direction and coordination of the technical measurements leading to certification were performed
under the chairmanship of J. K. Tayior.

The technical and support aspects involved in the preparation, certification, and issuance of this Standard
Reference Material were coordinated through the Office of Standard Reference Materials by W. P. Reed.

Washington, D.C. 20234
November 16, 1978

J. Paul Cali, Chief
Office of Standard Reference Materials
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'Instructions for Use

The material, as received, is essentially free from moisture. In case of exposure to moisture, it should be dried
without heat to a constant weight before using, Recommended procedures for drying are: (1) drying for 24

‘hours using a coid trap at or below —50 °C and & prezsure not greater than 30 Pa (0.2 mm Hg); (2)dryingina

desiccator over P20s or Mg(C104)2. When not in use, the material shouid be kept in a tightly sealed bottle and
stored in 2 cool, dark place.

Material of this kind is intrinsically heterogeneous. Consequently, the 2nalyst should endeavor to minimize any
segregation by thoroughly mixing the contents of the bottle by shakingfand roiling before each use. Inaddition,
when taking a portion for analysis, the analyst should strive to remove as representative a sample as possible.

- Preparation and Analysis

This SRM was prepared from material dredged from the botiom of the Indiana Harbor Canai near Gary,

Indiana. This material was"screened to remave foreign objects, freeze dried, and sieved ta pass a No. 80 (180um)
screen. This material was thoroughly mixed in & V-blender, bottled, and sequentially numbered. The material
has been radiation-sterilized to minimize aiteration from biological activity.

Randomly selected bottles were used for the analytical measurements, Each analyst examined at least 6 bottles,
some of them measuring replicate sampies from each bottle. No correiation was found between measured values
and the bottling sequence. The results of measurcments on sampies from different bottles did not appear to
differ significantly from sub-sampies within the botties. Accordingly, it is believed that all bottles of this SRM
have substantially the same composition. The analytical methods employed were those in regular use at NBS for
certification of Standard Reference Materiais. except as noted below. Measurcments and calibrations were
made to reduce random and systematic errors to no more than one percent, relative. The uncertainties of the
certified values listed in the table include those associated with both measurement and material variability. They
represent the 95 percent tolerance limits for an individual sub-sample, Le., 95 percent of the sub-samples froma
unit of this SRM would be expected to have a composition within the indicated range of values 95 percent of the

time.

The foilowing values have not been certified because either they are not based on resuits of a reference method,
or were not determined by two or more independent methods. They are inciuded for information only.

All values are in units of ug/g of sample, unless otherwise indicated.

Antimony (51) . Potassium (1.2 wt %)
Ansenic (66) Scandivm 2

Cobalt ®, Sodium (0.55 wt. %)
Lanthanum )R

95

o+ e B B . e



The values listed below are based on measurements made in one laboratory, and are given for information only.
While no reason exists to suspect systematic bias in these numbers, no attempt was made to evaluate such bias
attributabie to either the method or the laboratory. The method used for each set of measurements is also listed.
The uncertainties indicated are two times the standard deviation of the mezan.

Kjeldahl Nitrogen (0.0797%; = 0.0043)
Total Phosphorus (05i% = .0014)
Loss on Ignition (800 °C) (10.72% =+ .28)

Qil and Grease (Freon) (L.71% = .26)
Chemical Oxygen Demand (Dichromate) - (149,400 mg, kg = 9.900)

The methods used are:

Total Phosphorus - ASTM Method E-350. ‘
Chemical Oxygen Demand (Dichromate) - Standard Methods for the Examination of Water and Waste
Water, 14th Edition (1975}, Section 508, page 550.

Oil and Grease (Freon 113 Extraction) -~ ibid,. Section 502. page 518.

The following values are not certified, but are given to describe the matrieof the material: SiQz - 51%;
MgQO - 4%; AlzQ; - 49%; CaO - 4%,

H. L. Rook supervised collection, freeze drying, and homogenization of the SRM. The following members of
the staff of the NBS Center for Analytical Chemisury performed the certification measuremsnts: T. J. Brady,
E. R. Deardoff; L. P. Dunstan: M. S. Epstein; R. Filby; M. Gallorini; E. L. Gamer; T. E. Gills; J. W. Gramlich;
R. R. Greenberg; 5. H. Harrison; G. J. Lutz; L. A. Machlan; E. J. Maienthal; T. C. Rains; H. L. Rook; T. A.
Rush; and W. P. Schmidt.

The development work, precesding the certification of the SRM, was supported by the Environmental
Protection Agency under an Interagcncy Agreement,
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